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A FREIGHT RATE OF 2.19 MILLS PER TON MILE 
is said to have been made by the Chesapeake & Ohio R. 
R. on coal delivered at Newport News, Va. The railway 
company has agreed to deliver the coal at tidewater for 
$1.70 per ton, and it costs 80 cts. per ton at the mines 
from which it is hauled, a distance of 410 miles. It is 
also stated that the Pennsylvania, Baltimore & Ohio and 
Norfolk & Western roads have made heavy reductions on 
bituminous coal hauled to tidewater. 

ai ihcaae 

THE MONTREAL, OTTAWA & GEORGIAN BAY 
Canal project was brought before the Canadian Premier 
on March 2. The canal promoters asked for a grant of 
$250,000 per year until the aggregate sum amounted to 
$6,000,000. The Premier said the scheme was no doubt a 
good one, but similar good schemes were applying to the 
Dominion for subsidies amounting to $50,000,000 in all. 
He promised, however, to examine into the project from 
the standpoint of national interest. The main argument 
advanced by the promotors of the canal was that such a 
canal. would shorten the distance between Montreal and 
Chicago by 750 miles, and to Liverpool from Chicago by 
1,400 miles. The estimated cost of a 14-ft. canal was 
$15,000,000; but the prospectus admits that an 18 to 20 
ft. depth is really needed and the final cost will probably 
be $25,000,000. eet es 

THE NEW PANAMA CANAL CO., which is now said to 
be quietly but steadily working upon the construction ot 
a lock-canal, was organized in Paris on Oct, 1, 1804, just 
in time to save the concession from Colombia, which ex- 
pired on Oct. 31, 1894. Stockholders subscribed $4,000,000 
towards the work and from some of the thieving promoters 
of the old company a further sum of $3,400,000 was forced. 
The report of the commission of Dutch, Belgian and 
French engineers, submitted in May, 1890, estimates that 
a lock-canal could be built for $180,000,000, including in- 
terest on the investment and 20% for contingencies. The 
estimated traffic was 1,000,000 tons for the first year, and 
6,000,000 tons 12 years after the opening of the canal. 
The latter amount would yield $12,250,000 annually in 
net tolls, which would be about 25% higher than the tolls 
on the Suez Canal. The estimated value of work done and 
plant on hand was $00,000,000. Thée United States of 
Colombia has granted a further concession extending the 
time of completion to 1904. Under the present adminis- 
tration it is claimed that the strictest economy is being 
practiced and the latest devices for cheaply handling earth 
and rock are being introduced. 

—_—-_o__— 

A SHIP-CANAL CONNECTION, between Lake Michigan 
and the Mississippi River, has been reported upon by Ma- 
jor W. L. Marshall, Engineer Corps, U. S. A., under the 
authority of a clause in the last river and harbor bill or- 
dering such en examination. The general scheme is said 
to be feasible by utilizing the Chicago drainage canal, and 
four alternate plans are presented: (1) By canals past the 
22 miles where high water velocities are decisive; (2) By 
building dams so high or short that the area of spillways 
shall be small in comparison with the cross-section of the 
pools; either of these plans mean wide, overflowed areas; 
(8) By much enlarging the natural waterway through 
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pools by excavation; (4) By enlarging the existing canal, 
or building another along the whole line. The routes are 
about of equal lengths from navigable water in the Chi- 
cago River to the present head of navigation in the Il- 
linois River, or 97 miles. The Illinois and Michigan Canal 
now connects the Chicago River, about 5 miles above its 
mouth, with La Salle. No estimates of cost are submitted; 
but Major Marshall advises an appropriation of $30,000 
for making additional surveys and fixing upon general 
route and dimensions; or $75,000 if detailed plans, etc., 


are required. 
o ™ 


CIVIL SERVICE EXAMINATIONS will be held as fol- 
lows in New York: March 18, superintendent of mainten- 
ance and assistant superintendent of maintenance in the 
Department of Street Improvement; March 19, general in- 
spector, Department of Street Improvement; March 22, 
architectural draftsman, Board of Education; March 23, 
building inspectors of iron and steel construction. Mr. 8. 
William Briscoe is Secretary of the City Civil Service 
Commission, with office in the New Criminal Court Build- 
ing. 
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THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was the derailment of a work train on the Balti- 
more & Ohio R.R.,near Zanesville, O., March 4. The train 
went down a 20-ft. embankment, and three men were 
killed, while 8 or 9 were more or less seriously injured. 








THE COLLAPSE OF A VIADUCT occurred March 3 at 
Cincinnati, O. About 200 ft. of the west approach of the 
Eighth St. viaduct gave way, and fell into Mill Creek, 
having been undermined by the high water. Gas and 
water mains and electric wires were broken, causing con- 
siderable trouble. 

siesta 

A GAS EXPLOSION occurred under the street surface at 
the intersection of Tremont and Boylston Sts., Boston, 
Mass., March 4. The gas had leaked from two 6-in. mains 
which cross the new subway at this point, and had col- 
lected in the unfilled space between the roof of the sub- 
way and the temporary boarded surface of the street. It 
is supposed that a spark from the motor of an electric car 
caused the explosion. One car was thrown up into 
the air and two others were upset, while people were 
knocked down and windows shattered by the force of the 
shock. Six persons were killed and about 50 more or less 
injured. It is said that complaint had been made to the 
gas company about the smell arising from the leaking 
gas, and that it will be a subject for investigation whether 
the gas company or the subway contractors are responsi- 
ble for the leak. 

itil cca 

A FAST RUN was made March 2 by the special train 
earrying the new Vice-President, Mr. Hobart, and his 
party from Jersey City, N. J., to Washington, 'D. C., for 
the inauguration ceremonies on March 4. The route was 
over the Central R. R. of New Jersey, Philadelphia & 
Reading R. R., and Baltimore & Ohio R. R. The train 
was hauled as far as Philadelphia by engine No. 457, C. R. 
R. of N. J., weighing 226,000 lbs., and then to Washington 
by engine No. 1313, B. & O. R. R., weighing 223,000 Ibs. 
The distribution of weight on the former engine was a» 
follows: Driving wheels, 80,000 Ibs.; truck, 34,300 Ibs.; 
trailing wheels, 29,700 Ibs.; tender, 82,000 Ibs. The train 
weighed 372,770 lbs., and consisted of four cars, as fol- 
lows: Baggage car (Blue Line), 66,320 lbs.; private car 
“Baltimore” (B. & O. R. R.), 95,200 Ibs.; private car 
“Philadelphia” (P. & R. R. R.), 99,250 Ibs.; private car 
“Atlas” (C. R. R. of N. J.), 112,000 Ibs.; total 372,770 Ibs. 
The record of the run was as follows: 


Dis- Mins. Miles 
tance, bet. bet. 
Time. miles. stops. st’ps 
J GP vcxecscdas leftll:l5a.m. .. os es 
WRONG occ 0c cede ces * 11:28% “‘ 11.5 138% 115 
PRNOUE.  covcdvectcus a. 11% 11.5 
Bound Brook ........ “ ee. 30.2 6 7.2 
Trenton Junction. .arrived 12:15 p.m. 57.3 29 27.1 
Trenton Junction .....left 12:17 “‘ 57.3 oe = 
GOUROTOTE ci ceccccctes e 132% ** 11.9 15% 146 
Jenkintown .......... ** 12:30% “‘ 79.3 7 7.4 
Wayne Junction ...... “ 12:46 “ 85.1 6% 5.8 
Phila. (24th St.) ..arrived 12:56 “ 92.4 10 7.3 
Phila. (24th St.) ..... left 1:05 ‘* 92.4 ee os 
Wilmington .......... ae. aoe 25.1 
Babtieere © oi cs ccsce. Sn Le 189.1 76 71.6 
Washington ......arrived 3:23 “ 2286 87 39.5 
Total distance, miles .... .... 228.6 oe 228.6 
Total time cons’m’d, mins 248 ee éa ba 
Time lost by stops, mins. 17 sg 
Actual runn’g time,mins. 231 = és ‘<s 
Av. speed (exclusive of stops), miles per hour.... 60 
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THE ELEVATION OF ITS TRACKS IN CHICAGO will 
probably be carried out by the Chicago, Burlington & 
Quincy R. R., as the Supreme Court has rendered a de- 
cision compelling the company to remove the fences which 
now block 15 to 20 streets which should cross the present 
tracks at grade. 


ese eseeeneneepeenemeaye 2 


THROUGH TRAFFIC over the Brooklyn Bridge by 
cars of the Brooklyn elevated and electric railways will 
not be decided upon until the question of compensation 
has been settled. At the meeting on March 8 the entire 
question, on motion of Mayor Strong, of New York, was 
referred to a committee to consider this question of com- 
pensation. In his report on the feasibility of the plan, 
Mr. C. C. Martin, M. Am. Soc. C. B., Chief Engineer of 
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the bridge, states that while he thinks it practicable to run 
elevated railway trains on the bridge in connection with 
the bridge trains, and to run the trolley cars over the 
bridge on the roadways, he believes, however, that the 
proper and best solution of the whole problem is to allow 
the present bridge to continue its service and to construct 
a new bridge near the present one, which shall be for the 
accommodation of elevated and electric cars. 


° 


THE BOSTON TERMINAL STATION, described in our 
issue of Jan. 14, will have its basement below the tide 
level, necessitating careful provision for making the foun- 
dations waterproof. The waterproofing, of which 15 acres, 
more or less, will be used, is to be made by placing to- 
gether several layers of felt and tar paper with a coal-tar 
composition binding them together. The thickness of the 
waterproofing will be less than 1 in., and it will be laid 
upon or embedded in concrete. 


- 


A 60-MILE ELECTRIC RAILWAY, to be operated by 
alternating current, is projected to connect the cities of 
Detroit and Port Huron, Mich. The line will be single 
track, with turnouts, following the western bank of the 
St. Clair and Detroit rivers and the shore of Lake St. 
Clair. It will carry both freight and passengers. Two-car 
trains will be run, consisting of a 33%-ton motor car and 
a 15-ton trail car. There is to be but one generating 
plant on the line, about 20 miles from Detroit at a point 
which will be about the centre of load distribution. Three- 
phase current will be generated at this station, which will 
be converted by rotary transformers placed at four sub- 
stations along the line, from which direct current will be 
delivered into the feeder circuits. Mr. John D. Dyar, of 
Detroit, is to be the builder and Mr. Chas. G. Armstrong 
of Chicago, is the consulting electrical engineer. 


—__»«___. 


FIRE DESTROYED THE POWER HOUSE, except the 
walls, of the Union Traction Co., at 13th and Mt. Ver- 
non Sts., Philadelphia, on March 4, ruining the engines 
and machinery, and causing a total loss estimated at 
$500,000. This power house was the central distributing 
point of the Philadelphia traction system, and contained 
boilers, engines and electric generators capable of furnish- 
ing 8,000 HP. The fire caused a general stoppage of street 
ear service in the central portion of the city for several 
hours, until connections could be established with the 
circuits furnished by the eight other power houses of the 
company, which are located at various points throughout 
the city and suburbs. The cause of the fire is said to have 
been a short circuit between one of the dynamos and a 
heavy chain hanging from an overhead crane. This led 
to a discharge of sparks, with a crash as of a lightning 
explosion, which set fire to the oil-saturated wooden floor. 
The fire spread so rapidly over the floor and to the wooden 
roof that the attendants barely had time to escape with 
their lives. A new power house will probably be built on 
another location on the river front, where coal may be re- 
ceived more cheaply than at the old power house. It is to 
be hoped that one of the lessons of this fire, viz.: that the 
floor of a power house should not be made of wood, will 
be heeded in the construction of the new house. 


a 


AN ELECTRIC AND WATER POWER PROJECT now 
being put forward by the Denver Consolidated Electric Co., 
of Denver, Colo., is to establish a great reservoir for 
power purposes near Leadville, Colo., on what is known as 
the Sugar-Loaf site. The dam will be 40 ft. high, and 
the head of water from the intake of the flume to the 
Pelton wheels in the power house will be 345 ft. 


—_—__q—_____. 


THE BALTIMORE ELECTRICAL SUBWAY PROJECT 
is in a tangle, and ordinances lately passed by the city 
council may be tested in the courts. Mr. N. 8. Hill, Jr., 
Chief Engineer of the Water Department and Subway 
Commission, pointed out that under the ordinances, as 
lately amended, the Edison Company is only required to 
lay its wires in such city conduits as are trunk lines, 
and is permitted to lay its own tubes on side streets. 
This interpretation would affect nearly 60% of the total 
mileage of the proposed city conduits, and to that extent 
destroy the purpose of municipal ownership and absolute 
control of the subways. According to the city press of 
Baltimore, politics is chiefly responsible for all the pres- 
ent trouble and delay. 

ciiitiiiaaidiihee 

THE SAND-BLAST APPARATUS described in our issue 
of March 4, p. 139, was again experimented with on March 
2, in removing the paint from the hull of the U. S. cruiser 
“Atlanta,” with the result of doing the work with much 
greater rapidity than on the first trial, and it will now be 
used to clean the whole of the hull. A similar experiment 
was made two days later on the columns of the viaduct at 
155th St., New York city, which were erected in 1800 and 
which now need re-painting. A number of well-known 
members of the American Society of Civil Engineers were 
present, including Messrs. E. P. North, Water Purveyor 
of New York; Chas. Macdonald, L. L. Buck and W. B. 
Parsons. The removal of the paint and scale, exposing 
the clean iron surface, was most thorough, the rate of re- 
moval being about 1 sq. ft. in two minutes. 
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A considerable amount of the business now un- 
dertaken by the manufacturers of signal and in- 
terlocking plants is for the protection of busy and 


complicated railway junctions, and we illustrate . 


this week two plants of this kind which have re- 
cently been installed by the National Switch & 
Signal Co., of Easton, Pa. 


Philadelphia & Reading R. R. 


The Philadelphia & Reading R. R. has _ re- 
cently put in a new system of tracks at the Ger- 
mantown Junction (17th St., Philadelphia, Pa.) in 
order to complete its four-track system at this 
point, and to enable it to run at very high speed 
from the express tracks onto the main line or 
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north as Williamsport, amounting to 45 trains 
each way per day. Over the Germantown branch 
run all trains to New York, Buffalo and the West, 
and several Philadelphia suburban points, 
amounting to 135 trains each way per day. In 
addition to this there are shifting movements 
amounting to about 30 each way per day. 

The interlocking switch and signal plant is oper- 
ated in conjunction with the Hall system of auto- 
matic block signals. The track work was done 
by the railway company’s men, under the direc- 
tion of Mr. E. C. Tomlinson, Division Superinten- 
dent. 

Great Northern Ry. 


A complicated junction at Seattle, Wash., which 
has recently been equipped with interlocking 


( Dotted Lines Show the Old Arrangernent 
of Tracks at the Junction J 
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Old Junction 
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TWO NEW INTERLOCKING PLANTS. 


ments and one signal; 10 levers for 12 
point locks, and 18 levers for 22 signals. 
three miles of l-in. pipe and nearly five 1, 
wire were required. The work of insta})), 
plant was done under the direction of M: 

Mason, Assistant Engineer, Great Norther, 
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AMUSEMENT FEATURES AT WILLOW GROVE k, 
PHILADELPHIA. 
(With two-page engraving.) 

Willow Grove is 15 miles from Philadelph 
the Old York Road Division of the Union 
tion Co.’s electric railway. In 1896 the | 
Traction Co. laid out a park or pleasure 
there to attract patronage. The park is enc: 
by the electric railway, and contains flower 
trees, shrubbery, seven acres of artificial | ©. 
and lagoons, miles of paths, a large casino, ; 
pavilion and refreshment pavilions, besides © ..) 
attractions as an electric fountain, chutes, t 
gan slide, theater, bicycle track, carrouse}, ; 


n 


Fe 


North Bound Express Fi 233. Track, No.7 TS SRI ckinautiek date eetiaaane. tal de 


FPL. 


PL. 
29 





i eS (a5 leven) 


PIG. 1.—PLAN OF INTERLOCKING PLANT AT GERMANTOWN JUNCTION (PHILADELPHIA); PHILADELPHIA & 
READING R.R. 
National Switch & Signal Co., Contractors. 


branch tracks as required. Thearrangementof the 
tracks is shown in Fig. 1, the dotted lines in 
which show the former arrangement at the junc- 
tion. The new junction with the Norristown 
Branch is made about 800 ft. south ofthe old 
junction by means of slip crossings, and then, af- 
ter following along parallel with the Germantown 
Branch for several hundred feet, connection is 
made with the original location by a 2° curve. 
The double track of the Norristown branch now 
connects with the four-track line of the German- 
town branch by a series of four double slip 
switches with movable point frogs. The slips are 
112 ft. long, with No. 15frogs and 28ft. switch 
rails, so that trains can pass safely and easily with- 
out reducing speed. The plant is particularly in- 
teresting for this feature, and it is said these are 
in all probability the longest double-slip switches 
ever made, and the longest ever operated through 
an interlocking plant. 

The interlocking of the junction is controlled by 
a National machine having 45 working levers and 
three spare spaces; 18 levers are for the operation 
of 32 switches, 4 moveable point frogs and 9 
switch and lock movements; 12 levers are for 31 
facing point locks and detector bars, and 15 levers 
are for 21 signals. The slip switches are locked 
by two levers each, this being necessary on ac- 
count of the length of detector bars required for 
them. The tower is of the company’s latest de- 
sign. The exterior is covered with metal and is 
very plain in design. The window sills of the 
second floor are only 18 ins. above the floor, thus 
giving the lever man a very much better view of 
the track than is possible with the ordinary form 
of window. The window sashes slide horizon- 
tally instead of vertically and the top of the win- 
dow is only 6 ft. 6 ins. above the floor. Atten- 
tion is called to this point, for the reason that it 
has been the practice in the past to have a great 
amount of unnecessary window surface above 
the line of vision, necessitating awnings or win- 
dow shades. 

The work of installing this plant had to be 
carried out with very great care, on account of 
the amount of traffic at this point. Mr. Frank D. 
Hain, Assistant Supervisor of the Philadelphia & 
New York Division, P. & R. R. R., to whom we 
are indebted for much of the information respect- 
ing this plant, states that over the Norristown 
branch trains run to Norristown and points as far 


plant is shown in Fig. 2, and a general view of the 
situation is given in Fig. 3. It will be noted that 
it has an unusual feature of complication in hav- 
ing to provide for mixed gage tracks. The plant 
was put in for the Great Northern Ry., but the 
tracks include those of the Great Northern Ry. 
and Northern Pacific R. R. (both standard gage, 
4 ft. 8% ins.), and the Columbia & Puget Sound 
Ry. (8 ft. gage). The whole plant is in a very 
busy section of the city, being located near the 
wharves. The tracks are carried on piling and 
the whole trestle structure is covered with heavy 
planking in order to permit teams to pass over the 
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grounds, athletic fields, etc. It is provided with 
water supply, electric light and drainage. lig. 
1 is a plan of the park, and Fig. 2 is a view of 
the part showing the lily ponds and rustic stone 
bridge. 

The entire work was constructed for the Union 
Traction Co., by Messrs. Wendell & Smith, as 
managers. Mr. Chester E. Albright, C. E., of 
Philadelphia, Pa., was the engineer for the man- 
agers, and was assisted by Messrs. Elmer E. She'l- 
ly, E. J. Kerrick, and Charles F. Mebus. The lat- 
ter had immediate charge of the construction and 
operation of the fountain and mechanical equip- 
ment of the park, and we are indebted to him fo 
information, photographs, blueprints, etc., made 
use of in this article. 

Since almost half the park is low ground over 
which used to flow the surface drainage of more 
than a square mile of country the first engineer- 
ing problem was to provide for carrying off the 
storm water. The lakes or lagoons form a part 
of the general drainage scheme. From a point 6()() 
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tracks. This planking being flush with -the top 
of the rails, prevented the installation in the usual 
manner and made it necessary to put in the 
switch and lock movements, bell cranks, pipes, 
wires, etc., below the ties. This is shown in Fig. 
4, which also shows part of the mixed gage tracks, 
with stub switches. The interlocking machine 
has 47 working levers and 21 spare spaces for fu- 
ture extensions. There are 19 levers for the 
operation of 25 switches, 13 switch and lock move- 





FIG. 2.—PLAN OF INTERLOCKING PLANT AT SEATTLE, WASH.; 


GREAT NORTHERN RY. 


National Switch & Signal Co., Contractors. 


ft. below lake No. 2, a 3-ft. circular sewer was 
built to connect with a 7-ft. sewer beginning at 
the overflow of lake No. 3, and continuing for 40U 
ft., where more drainage is taken. It then ex 
pands to an arched channel 10 ft. wide, which 
crosses Old York Road, following the bed of th: 
stream. 3 

The water supply is taken from two wells; both 
are 6 ins. diameter, one about 250 ft. deep, and the 
other about 500 ft. deep. Both are cased 
for the entire depth, and have pipes to the pump- 
ing house. From here the water is pumped 
against a head of 110 ft. into a 4-in. main running 
the entire length of the park, and extending be- 
yond to an iron stand-pipe on high ground; the 
stand-pipe is 20 ft. diameter, and 35 ft. high. From 
the 4-in. main branches are run to all the build- 
ings and to various drinking fountains and hy- 
drants around the grounds. The consumption 
averages 100,000 gallons per 24 hours, It was 
found that one well aloe would furnish an 
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showed any signs of 


imple supply and never 


veakening. 


The power house ig outside the park and con- 


tains eight return tubular boilers with a total 
apacity of 990 HP. From this house a 6-in. 
team main is run to the casino, and from the 
sino a 3-in. pipe is run to the pump-house and 
«mall pavilion in the picnic ground. This sup- 
nies steam under @ pressure of 85 Ibs. to the ca- 


ENGINEERING NEWS. 


The pump-house is an ornamental pavilion, 29 


ft. in diameter and the pump-room floor is 7 ft. 
below the level of the lake, as shown in Fig. 3. 
Its inside diameter is 25 ft., and the height from 
floor to ceiling is 13 ft. 
of rubble masonry laid in cement mortar and pud- 
dled on the outside with clay. 
of the pump room is constructed of I-beams with 
brick arches 


The walls are 2 ft. thick, 


The ceiling or roof 


between, and the whole is concreted 





FIG. 3.—VIEW OF INTERLOCKED JUNCTION AT SEATTLE, WASH. 


sino for all cooking and heating, and for running 
the ammonia compressor in the cold storage plant. 
The power house also contains the generators 
which furnish current for part of the electric rail- 
way on Old York Road, and for all lighting and 
motors in the park. All cables and wires are car- 
ried from the power house in wooden conduits 
to the various buildings and light poles, there be- 
ing no overhead wiring except for the electric 
railway. 

The park is lighted by 90 arc lamps and 120 in- 
candescent lamps around the lakes; the buildings 
are also studded with incandescent lamps around 
the eaves and other main outlines. The arc lamps 
are of the Helios make, taking 12 amperes and 45 
volts, connected in series of ten on the 500-volt 
circuit; 45 of the lamps are hung on ornamental 
iron poles 40 ft. high, with five lamps on each pole. 
In addition to the 90 are lights mentioned, the 
bicycle track is lighted with 20 arc lights for night 
meetings. The lights around lakes No. 1 and No. 3 
are Heisler incandescent lamps, of 5 amperes 25 
volts, in series of 20 on the 500-volt circuit. They 
are placed in large glass globes on top of orna- 
mental iron poles 8 ft. high, two lamps to each 
pole. All the lighting is on the 500-volt circuit, 
direct current, with the exception of the casino, 
music stand, women’s pavilion and theater, which 
are lighted by 110-volt, 16-c. p. incandescent lamps 
on the three-wire system. Of these there are over 
1,000. All conveyors, elevators, pumps, etc., in the 
park are driven by electric motors, of which there 
are eight, having an aggregate rated capacity of 
185 HP., and all run on 500-volt circuits, direct 
current, One 20-HP. 4-pole General Electric Co.’s 
shunt-wound motor runs an 814 x 8-in. single-act- 
ing Deming triplex power pump for elevator ser- 
vice at the chutes, and another runs an endless 
chain for conveying the boats from the lake to the 
loading platform of the chutes. A third runs an 
endless chain conveying cars up the incline to the 
toboggan slide. A 5-HP. 4-pole General Electric 
shunt-wound motor runs the rotating machinery 
for the carrousel, and another runs a 5x 8-in. sin- 
gle-acting Deane triplex power pump to supply 
water for the park. A 5-HP. Lundell shunt- 
wound motor runs the freight elevator in the ca- 
sino, and two series-wound General Electric mo- 
tors run a 9x 12-in. double-acting Gould’s triplex 
power pump for the electric fountain. 


and finished on top with cement. The pump-room 
floor is made of 6 ins. of concrete with cement 
finish on top. The pump foundations are of solid 
concrete, 3 ft. deep. Access to the pump-room is 
by a stairway at R, which leads to the elevated 
iron platform P and stairway Q. The platform, P, 
is practically on the same level as the floor of the 
operating room O, where the chief operator stands 
to operate the fountdin...From the floor of the 
pump-room a tunnel Jeads to the fountain. 
Electric Fountain. 

The construetion of the fountain is shown in 
Fig. 3, and a view of it from the lake (with the 
casino on the right) is given in Fig. 4. The intake 
for the suction pipe is 30 ins. square, and almost 
at the surface of the water in the lake, placed 
thus to avoid any possibility of taking in stone or 
gravel and protected by double wire screens of 
fine mesh. The suction pipe, as shown in the 
plan, is below the floor of the pump room, and 
water is admitted to the Gould pump by an angie 
valve at Z. The Deane pump can also draw 
water from the lake through the same suction. 
From the Gould pump water is discharged into 
either manifold No. 1 or No. 2. Each manifold is 
12 ins. diameter and has ten flanged tees 6 ins. 
diameter, and two flanged tees 3 ins. diameter. 
The corresponding tees of each manifold are con- 
nected by a tee fitting which leads to pipes in the 
fountain. Between the tee fittings and the tees 
on each manifold are set quick opening gate valves 
and check valves. The valve stems are connected 
with levers set in an iron frame on the floor above. 
By opening the valves in different combinations 
and by regulating the flow of water through them, 
the number and character of the displays may be 
varied very considerably. Each lever may be set 
in 14 positions, thereby changing the size of open- 
ing in each valve as many times. Another way of 
varying the displays is by running the motors in 
series or in parallel, thereby increasing or dimin- 
ishing the discharge. Again, on each display at 
night can be thrown five different colors or the 
whole display can be shown in any one of these 
colors. 

The method of pumping water is on a novel idea 
devised by Mr. Albright and it has worked very 
successfully. The pump is a 9x12-in. Gould’s 
double-acting triplex pump, with a capacity of 
50,000 gallons at 40 revolutions. It is driven by 








two 
by 

shown at H in plan. 
the plan of the frame in which the levers are set. 
The operator here has full control of the valves, 
switches and motors. 
one 
duplicate. 
quickly change from one to the other by control- 
ling the 
large valves at the stairway Q. 


large lagoon, 
it is square, 
floor is 6% ft. below the surface of 
the lagoon. 
as the walls of the pump-house and tunnel. 
fountain consists of two basins 
lower and upper basins are respectively 114 ft. and 
7 ft. above the level of water outside. 
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controlled 
controller, 


Electric railway motors, 
Electric parallel 


To the left of this is shown 


General 


a General series 


Only one set of valves and 
are but is in 
of accident the can 


for 
In case 


frame levers shown, each 


operator 
flow of water in either manifold with 
The fountain proper is built in the bed of the 
about 100 ft. from shore. In plan 
with rounded corners. The inside 
the water in 
The outside walls are built the same 
The 
The floors of the 


Each floor 
is constructed of 5-in. I-beams, 3 ft. 6 ins. apart, 
and covered with 14-in. plates upon which is laid 
4 ins. finished on 


of concrete, top with cement 


The outside wall of the lower basin is of stone plas- 


tered with cément. The inside wall from th: 
lower to the upper basins (see A, on quarter plan 
of pipes) is of brick and plastered with cement 
The outside wall of the upper basin, shown in halt 
section at B, is made of “expanded metal” fas 
tened on iron forms and then finished with cement 
The large molding at C is made in thé same way 
The entire exterior of the fountain is-thus of ce- 
ment, which has a greyish tint. The éffect is very 
pleasing, and is in keeping with the colonial archi 
tecture of the buildings in the park. All the iron 
work in the basins is painted in the same tint. In 
the lower basin are five 6-in. feed pipes (only four 
are shown) for displays. No. 1 is cirenlar in plan. 
and:in it are set 100 nozzles, 4-in. diameter, all 
pointing to the center with a small vertical angle 
The display made by these nozzles is @ cone under 
high pressure, No. 2 feeds eight nozzles, %-in 
diameter. The nozzles are placed directly ove 
funnels shown at D, and make an angle of 8° with 
the vertical, all pointing toward the center of the 
fountain. No, 3 feeds eight rings which are placed 
about 18 ins. above the eight funnels in the lower 
basin. In each ring are set 68 nozzles, 4-in. dia- 
meter, at a small angle with the vertical and 
pointing midway between the center dnd circum- 
ference of the ring, which makes a display simi- 
lar in ‘appearance to a wheat sheaf and is known 
by this name. No. 4 feeds eight %-in. nozzles 
which project upwards through the vases at C. 
The nozzles are set vertical and are used largely 


for displays under low pressures. No. 5 is another 





Fig. 4. —-View of Lead-Outs of Interlocking Plant at Seattle, 
Wash. (Showing Mixed Gage Tracks and Connections 
to Operating Rods Under the Ties.) 


circular pipe with 58 nozzles, %4-in. diameter, set 
vertically, giving a cylindrical effect under pres- 
sures of 80 Ibs. and over. No. 6 feeds six nozzles, 
%-in. diameter. Nos. 8 and 7 are similar, respect- 
ively, to Nos. 2 and 3 in the lower basin, differing 
only in the fact that all are set vertical. No. 7 
feeds six %-in. nozzles and No. 8 feeds 96 nozzles, 
3-16-in. diameter. Nos. 6 and 7 combined form a 
prism of large jets. No. 9 feeds 88 nozzles, 4-in. 
diameter, in two parallel pipes curved in a verticai 
plane, giving a display something like a Japanese 
fan, which is very effective. Nos. 10 and 11, not 
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shown, supply, respectively, a small ring and a 
center nozzle, 1-in. in diameter. 

All displays are, of course, made to the best ad- 
vantage at night when illuminated with colored 
lights. For this purpose there are 15 cast iron 
funnels, seven in the upper and eight in the lower 
basins., These funnels are covered with 4-in. 
plate-glass, set in cement to make water-tight 
joints. Beneath each funnel, under the fountain, 
is a vertical focusing arc lamp of 8,000 c. p. Im- 
mediately under each funnel at F, and above the 
arcs, is a disk fastened on a vertical shaft free to 
move in a horizontal plane. Each disk has five 
circular openings in which are set lenses of dif- 
ferent colors. At H, mounted on a _ horizontal 
shaft set in a frame, are 15 hand wheels, one of 
which is connected to a color disk by a link-belt 
chain to a small sprocket wheel under the disks. 
The assistant operator at H moves at will any one 
of the disks or the whole series under either up- 
per or lower basins, thus throwing all five colors 
on streams or one color. The annunciator at K, 
operated from O, shows him what displays are 


4 


iron columns, as shown, The runway is made of 


yellow pine stringers, 4 x 6 ins., bolted on the floor, . 


and on top of these are fastened maple stringers, 
2x2 ins., which servé as guides. The guides are 
greased every day during operation with a com- 
pound made of Albany grease and graphite. 
Where the plane strikes the water the guides are 
curved as shown, giving the boat a direction al- 
most parallel to the surface. 

The hydraulic elevators are operated under a 
pressure of 125 Ibs., the cylinders and car make 
one round trip a minute. The pressure is supplied 
by a single-acting triplex power pump which is 
run by a 20-HP. shunt-wound electric motor. The 
pump runs continuously at a speed of 40 revolu- 
tions per minute, and pumps into a pressure tank 
of 1,500 gallons capacity, which supplies the cyl- 
inders of the elevators. The pressure is controlled 
by an automatic regulator and by-pass, so ar- 
ranged that when the pressure reaches 125 Ibs. 
the regulator opens the by-pass and the water 
merely circulates through the valve chambers. 
When the pressure falls below 125 Ibs. the regula- 





FIG. 5.—VIEW IN ELECTRIC LIGHT CHAMBER OF ELECTRIC FOUNTAIN AT 
WILLOW GROVE PARK, PHILADELPHIA, PA. 


being made by the chief operator. Fig. 5 is a view 
in the operating room under the basins. The dis- 
plays are made for about 15 minutes at a time. 
The fountain was constructed with some modifi- 
cations after designs of F. W. Darlington, elec- 
trical engineer. 


The Chute. 


The chute, Fig. 6, consists of an inclined plane 
with a small body of water at its foot. Boats 
seating eight persons and a “captain” are lifted 
to the top of the plane where they are left to grav- 
ity and the care of the “captain.” The momen- 
tum acquired in @escending the plane drives the 
boat over the surface of the water for a distance 
of about 200 ft. The length of run is about 200 
ft., and the grade is 1 in 4, or 25%. In Fig. 7, the 
boats are loaded at the platform at A, then taken 
to the turntable at B where they are turned and 
sent into the elevator C. After the descent down 
the incline D to the lake E, the boat is returned 
along the level track BD to the starting point. 

The artificial lake is approximately 250 ft. square 
and about 5 ft. deep. To prevent stirring up mud 
the bottom of the lake is planked with 1%%-in. 
hemlock plank laid on stringers which are framed 
to posts planted in the bottomof the lake, the posts 
being surrounded by concrete for about 8 ins. 
on each side. The inclined plane is supported by 


tor closes the valve in the by-pass, and the pump 
discharges immediately into the pressure tank. 
The pump draws water from a supply tank into 
which the cylinders discharge. 

The boats travel on four small wheels or castors 
5 ins, in diameter. On each elevator carriage is a 
track which connects with the tracks from the 
turntable and the incline. The track on the eleva- 
tor carriage is secured by hinges to two uprightson 
the end toward the turntable. When the empty 
carriage descends to the level of the turntable, the 
end of the track toward the incline which is free 
to move in a vertical plane strikes two posts 
planted in the pit of the elevator shaft. These 
support the track when down and keep it on the 
same level as the platform. As the carriage as- 
cends, the forward end of the track leaves the 
supports and rests on the iron frame of the car- 
riage—giving the tracK an inclined position of the 
same pitch as the inclined plane of the chute. At 
the rear end of the track a spring board, running 
the entire length of the carriage, is fastened and 
upon the center of this a lug is bolted. This 
catches a lug on the under side of the boat and 
keeps it in position while ascending in the eleva- 
tor shaft. The operator on top, at G, after seeing 
that everything is all right, bears down on the 
spring board with his foof, thereby releasing the 
boat and sending it down the incline. When the 


boat stops on the lake, the “captain” scu 
the shore, where a man catches it with 
hook and pulls it in to the channel whi 

to the track where the boat is caught at : 
tom on the rear by an endless chain and ¢ 
the platform from which it started. The 
chain is of the link-belt type, and is pro; 

a 20-HP. shunt-wound motor. The roun 

made in about two minutes, and the fare 

This chute is known as the Morris chut: 

after the designer, Mr. E. Joy Morris. 


Toboggan Slide. 


The toboggan slide ts a gravity railw 
profile of which, instead of being in a - 
line, is made up of alternate short level li: 
vertical curves of small radii, known as 
as shown in Fig. 8. The elevation does 
actly correspond with the profiles, owing 1 le 
changes made during construction, but it W 
the method of construction. The profile: W 
the actual grades. The car after being loa at 
C, is pushed by the attendant to A, the foot the 
incline. Here an endless chain, similar i) «at 
used at the chute, catches the car and tak: to 
the top of the slide, F, From here the . is 
brought back to the starting point by fo: if 
gravity. The car runs in a trough, as show), \\y 
the cross-section at D and E, and has whee!l~ on 
the side as well as on the bottom. In this 
the frictional resistance in going around cury.s is 
reduced to a minimum and derailment is mad» iy 
possible. The car is stopped before quite reach- 
ing the starting point by an attendant who «)r- 
ates two levers which bring two boards fastened 
to the track up against the under side of the car 
serving as brakes. Each car seats four persons 
The endless chain is propelled by a 20-HP. shunt- 
wound electric motor at the foot of the slide at 
F. At Willow Grove the track takes the form 
shown in plan. Part is in woods and part in the 
open. The highest point is 50 ft. above the 
ground, rising almost to the tree tops. The entire 
length is about half a mile. This is said to be the 
first toboggan slide laid out on this plan and it has 
proved very popular. In places where space is 
limited the plan of the track is built oval in shape 
and made about three stories high, the tracks run- 
ning under one another. This save considerable 
lumber and reduces the cost of construction. Such 
slides have generally not more than 1,000 ft. fo: 
the entire length of ride. The cross section shows 
two tracks on the same bent as from C to H, on 
the plan where the return track is directly unde: 
the outgoing track. The bents are 10 ft. apart. 
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A REPORT ON A GRADE CROSSING COLLISION BE- 
TWEEN A RAILWAY TRAIN AND AN ELECTRIC CAR, 


The special dangers of grade crossings of steam 
railways by electric railways have been frequently 
pointed out in our columns, and we give below an 
instructive report on an accident of this kind 
which is taken from an advance copy of the report 
on Street Railways issued by the Board of Rail- 
road Commissioners of Massachusetts, for the 
year ending Sept. 30, 1896: 


Since the electric car began to take the place of 
the horse car, attention has been called from time to 
time to the greater risk of casualty at grade crossings 
of electric and steam railways. We have felt more strongly 
the difficulties as well as the responsibilities of dealing 
with this matter since the passage of the Act of 1895 
which requires the consent either of this Board or of a 
special commission to the creation of new crossings 0! 
this kind. So far, all of the applications for such consent 
have been made to this Board. We regard it as our duty 
to carry out the policy intended by the Legislature, and it 
is largely in this view that we again call attention to th: 
subject. 

On Dec. 16, 1896, a New York, New Haven & Hartford 
R, R. passenger train collided with an electric car of the 
Dighton, Somerset & Swansea street railway at the Broad 
Cove crossing, so called, in the town of Somerset. The 
electric car was demolished and the train derailed. For- 
tunately no person was fatally injured, so that we were 
not required to investigate the causes of the accident. 
The case appeared, however, to present in such a new 
and somewhat startling aspect the perils of these cross- 
ings, more especially as involving. the safety of railway 
travel, that we felt it our duty to make a special inves- 
tigation, not so much to fix the responsibility or blame, 
if any, as to find out the lesson which the disaster might 
teach, 
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ident happened about 8.30 a. m. There was at 
eae driving snowstorm, with a strong north- 
sst wind. The colliding train consisted of engine .nd 
tender, combination car and two coaches. The train 
usually ran from Fall River to Taunton without stop- 
ing. This morning it was delayed after leaving Fall 
river by signal stops and by a late way train ahead of 
so that is was about 17 or 18 minutes behind time, 
nd was proceeding at the rate of only 15 to 20 miles an 
hour as it approached the Broad Cove crossing. It was 
running on the east or northbound track, in the face of 

» wind and storm. The engineman had blown the whis- 

» for the crossing, and the fireman was ringing the bell. 

he front window of the cab was clouded with snow, so 
that the engineer could not see through it, and he was 
looking ahead out of the east or right-hand window. He 
aid not and could not see the electric car, which was 

rossing from the opposite or west side of the railway, 
until it shot into view directly in front of him, too late 
io stop or even check his train, though he took the usual 

neans to do 80. 

The electric car ha@ made the stop required by law 
at a distance of 10 to 15 ft. from the west or southbound 
main track. As the car came to a stop, the conductor 
got off the rear platform on the south or right-hand side 
of the car, that is, on the side towards the approaching 
train, went forward half running to the middle of the 
west or southbound track, looked quickly up and down 
the railway, @id not see or hear the train, and beckoned 
the motorman to come on. The conductor then stepped 
back a few feet, and got on the rear platform of the car, 
on the same side, as it passed him. He had hardly got 
on, however, before he saw the train approaching close 
at hand, and jumped to the ground, but gave no warning 
to the motorman. 

The flagman stationed at the crossing had in the mean- 
time been standing in or near the door of his cabin, look- 
ing down the railway and watching for the train. His 
cabin is at the northwest angle of the crossing, so that 
the electric car passed between him and the train. The 
front end of the car had got a little more than half way 
across the tracks, when the flagman saw the train com- 
ing, and shouted to the motorman to hurry up. The mo- 
torman put on more power, and on receiving a second 
and more emphatic warning from the flagman, turned on 
the full power; but it was of no avail. 

The locomotive struck the side of the electric car a 
little back of the middle, and literally tore it to pieces, 
carrying the fragments along with it or scattering them 
along the track. The locomotive and tender were derailed 
and capsized into the ditch. The combination car was 
also partially derailed and canted over. The two coaches 
remained on the track. The train moved just its length 
after striking the car. The derailment of the locomotive 
was probably caused by the trucks or motors of the 
electric car getting under its wheels, as portions of the 
former were found near where the locomotive was over- 
turned. The demolished car was 33 or 34 ft. long, includ- 
ing platforms, and was said to weigh from 8 to 10 tons. 

No one on the railway train was seriously hurt, prob- 
ably owing in large measure to its low speed. There hap- 
pened to be no passengers on the electric car. Two em- 
ployees of the company, besides the motorman and con- 
ductor, were riding on the car before the accident. One 
of them was on the rear platform, and jumped off imme- 
diately after the conductor. The other was inside the 
car at the rear end. He was looking out of the window 
on the side towards the train, and seeing it coming had 
barely time to escape. The motorman was the only per- 
son on the car when it was struck. He afterwards found 
himself on the ground, on the slope of the railway em- 
bankment, with a rib crushed and otherwise severely bat- 
tered, but he apparently received no permanent injury. 
How he came there, or how he escaped so easily, he can- 
not tell. 


The Broad Cove crossing is not a blind or what is 
known as a “dangerous” crossing, but quite the reverse. 
It is a level crossing, and in clear weather an approach- 
ing train can be seen for a distance of half or three- 
quarters of a mile in either direction. The train was 
proceeding carefully and at reduced speed, and all the 
warnings and precautions required by law or rule ap- 
pear to have been observed. The flagman might have 
cautioned the carmen with regard to the overdue train, 
but we do not think it was strictly his duty to do so. 
He did not know when the train would arrive, and had 
no right to flag the crossing or to hinder the passage 
of the car, until he had evidence that it was approaching. 
Electric carmen, moreover, appear ordinarily to pay no 
attention to a flagman or gateman, unless the flag is out 
or the gates closed. The conductor goes ahead and 
makes his own observation of the railway, and the 
motorman obeys his direction. The advice of the flag- 
man is not as a rule sought, and if volunteered might 
probably be treated as superfluous if not meddiesome. 
In the present case, the car conductor, as is usual, 
made his own investigation of the safety of the crossing, 
and ordered the car to proceed. He had as good an op- 
bortunity to know if a train was approaching as 
flagman; and perhaps the most mysterious circumstance 
connected with the accident is the fact that the con- 
ductor, who was a young man of 22, did 
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the approach of the train so soon as the flagman, who 
was nearly three times as old and farther away. 

Nor can it be said that the law and rules were not 
obeyed in the handling of the electric car. The only 
statutory requirement, made years ago in the day of the 
horse car, is that the car be brought to a stop within 
100 ft. of the crossing. This was done. There is no 
law, as is quite generally supposed, which requires the 
conductor to go ahead upon the railway, and the motor- 
man to wait for his signal. This is only a rule of the 
railway companies; and, though intended as an additional 
safeguard, it may sometimes have the effect, in the case 
of a protected crossing, to shift or divide the responsi- 
bility as between the flagman or gate tender and the 
conductor of the car, and perhaps to make each less 
careful for the safety of the car. In the present case, 
at least, it added nothing to the security. The car was 
stopped as short a time as was possible under the rule. 
The conductor hurried forward, made a hasty observa- 
tion, and beckoned the car ahead; and if he was negli- 
gent, he had, as the conductor from his position outside 
the car in such case always has, the first and best chance 
to escape the consequences. 

The peculiar circumstance was the condition of the 
weather. The air was so thick with snow that the train 
could not be seen many hundred feet away, and the wind, 
blowing towards the train, drove the sound back so that 
the whistle and bell and noise of the train could not 
be, or appear not to have been, heard at the crossing. 
The conditions in this respect were, however, by nv 
means exceptional. The same conditions prevailed that 
morning at most or all of the 218 other grade crossings 
of the same kind in this state,* many of them more 
blind and dangerous than this one. The same or similar 
conditions of obscurity from storm or fog or darkness 
occur not infrequently; and the chances of carelessness, 
neglect of precautions, derangement of appliances, and 
other miscarriage or mishap, are always present. 

That under existing conditions some serious disaster 
will occur, is greatly to be feared, and is indeed as 
morally certain as any future event dependent on 
chances can be. If, in the present case, the electric 
car had been filled with passengers, or if the train had 
been running at express speed, the result would surely 
in the one case, and probably in the other, have been 
sufficiently tragic to arouse the public to a sense of 
the dangers involved and to the instant need of further 
provision for safety. If, moreover, a commission, spe- 
cially charged with a care for the public safety in railway 
transportation, had expressly sanctioned the crossing 
on the ground, which is constantly urged, that it pre- 
sented no unusual dangers, as this crossing does not, 
the commission would justly have been held to a full 
share of the responsibility for the disaster. 

The facts of the collision at the Broad Cove crossing 
justify, we think, two inferences: 

First.—The dangers at the grade crossings of elec- 
tric railways with steam railways are in reality more 
than have been taken into account. It has been com- 
monly assumed that the train, with its ponderous loco- 
motive, would brush aside the electric car without 
ser;ously endangering its own passengers, as it usually 
does other highway vehicles; and it has sometimes been 
intimated that if the electric railway was willing to 
take the risk, the steam railway had little Occasion to 
concern itself. The life of the passenger on the latter 
is of no more value than that of the passenger on the 
former; but it is clearly shown by the recent case that 
both are likely to be involved in the same catastrophe. 

Second.—It is apparent that the risks at such crossings 
are too great, and the present provision for the security 
of life too small, as regards both the steam and elec- 
tric railway. Several remedies may be suggested: 

1. The plainest remedy is the separation of the grades 
of the railway and highway. There is now cufficicnt 
provision of law for doing this, except that the railway 
cempany has no power to initiate proceedings. Such 
power may properly be given, the railway company bear- 
ing a fair proportion of the cost. 

2. Where the abolition of the highway grade crossing 
is for any reason impracticable, the route of the electric 
railway may often be deflected so as to pass over or 
under the steam railway, outside the limits of the high- 
way. The objection is frequently encountered that the 
railway company can acquire land for this purpose only 
by purchase, and if at all, only at the owner’s price. 
The right to take land in such case, under regulations 
and limitations similar, perhaps, to those which now 
apply in case of land required for improving the aline- 
ment of a steam railway, might well be given to the 
electric railway company. Such legislation seems to us 
highly desirable. This remedy would not infrequently 
remove the prime necessity for abolishing the highway 
grade crossing. 

3. Some audible signal operated by the train, such 
that it begins to ring when the train is 1,500 or 2,000 
ft. away, and continues to ring until the train has 
passed the crossing, might in many cases afford protec- 
tion to the crossing. It is assumed that in the present 
stage of electrical development some automatic signal 





*By the returne of the companies, there grade 
iuaal of electric with See nee 
at which steam rail tracks are 


crossed by clectrie Tallwhy tracks. he wether of 


such crossings has nearly doubled in the last five years. 
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of this kind may be found which can be depended on 
to work reliably. 

4. The more effectual and sure method of protecting 
the crossing would be by an interlocking apparatus, 
similar in principle to that in use at grade crossings 
of steam railways with each other. As applied to the 
crossing of a steam railway with an electric railway. 
the former should doubtless have as a rule the right of 
way, with derails, if any, only on the latter. This sys- 
tem of protection is required in the state of Ohio as 
regards all new crossings, and may be prescribed as 
regards all crossings; and we are informed that the law 
of Illinois is similar. One section of the Ohio statute, 
which was passed April 27, 1896, provides that 

In case one railway company, or an electric railway 
company shall hereafter seek to cross at grade with 
its track or tracks the track or tracks of another rail- 
way, the railway company, or the electric railway com- 
pany, seeking to cross at grade shall be compelled to 
interlock such crossing to the satisfaction of the said 
commissioner (of railways and telegraphs), and to pay 
all costs of such appliances, together with the expense 
of putting them in and the future maintenance and 
operation thereof; provided, this act shall 
to crossings of side tracks only. 

Another section provides that engines, trains or elec- 
tric cars shall not be required to stop at a crossing so 
protected, 


not apply 
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THE EFFICIENCY OF BUILT-UP WOODEN BEAMS. 
By Edgar Kidwell.* 


The timber resources of our country are decreas- 
ing so rapidly that already the engineer tinds dif- 
ficulty at times in obtaining Leams of large size. 
This difficulty will steadily increase and force the 
constructor to resort more frequently to built-up 
beams such as have long been used in Europe. 
Though located in one of the leading lumber 
regions, the writer has at times been compelled 
to use such beams, and others have had the same 
experience. 

But little information on this subject is to be 
found, and nearly every writer has contented him- 
self with copying from Tredgold. Most authors 
warn the reader against the belief that a built 
beam is STRONGER than a solid one, thereby 
certainly strengthening the impression quite 
prevalent among builders, that it is as strong. 
The writer’s experience lead him to a very differ- 
ent conclusion, hence he determined to make suf- 
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Fig. 1.—Method of Cutting Sticks for Test. 


ficient tests to furnish data upon which he could 
rely in his subsequent work. A full report of these 
tests will be published later, but since such re- 
ports are seldom within easy reach of the very 
men to whom these tests are of most value—the 
architect or engineer engaged mostly in country 
practice—it is deemed advisable to present here a 
brief summary of the results obtained. 

By “efficiency” is here meant the ratio of 
strength of a built beam to a solid one of the same 
size and quality of material. To determine the 
efficiency apart from the usual variations in the 
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Figs. 2:to 5.—Various Methods of Supporting Beam Ends. 


strength of different pieces of wood of the same 
size taken at random from the stock pile, the fol- 
lowing method was employed: 

Best quality clear white pine was used, and 
each piece was sawed into four sticks, as in Fig. 
1. Of these, two pieces diagonally situated, say 
B and C, were made up into a compound beam, 
while A and D were tested singly as check pieces. 
The sum of the breaking loads of the two check 
pieces was doubled, and to this was added the 
weight of the two pieces. The result gives four 
times the average strength of a check piece, which 
is equivalent to the strength of a solid beam dou- 
ble the depth of the check piece, and of exactly 
the same quality. The breaking load of the bulit 
beam, corrected for weight, was then divided by 


*Professor of Mechanical and Electrical Engineering, 
Michigan Mining School, Houghton, Mich, 
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the quantity just found, and the result was the 
efficiency of the built beam. Example in one case: 





eS pt a rc ror re ree vir: broke at 2,700 Ibs. 
D. Weta SB es6 sees csc cdsecetes broke at 2,600 “ 
Sum..... 35 5,300 
2 x 3,500 + 35 =< 10,635, = probable strength of a full-sized 
Built beam weighed 42 Ibs............ broke at 7,500 Ibs. 
Correct for weight ........... pesvepe we osKaee i — 
7,521 « 


Hence, efficiency = 100 x 7,521 
10,635 
Bach beam tested had its own separate check 
pieces. 
The relative stiffness of solid and built beams is 
a matter of paramount importance, yet no author 


== 70.7%. 
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Fig. 6.—Indented Beam. 


even mentions it. The writer, therefore, took 
special care to investigate this side of the sub- 
ject, and the curves in Fig. 23 enable one to judge 
at a glance the relative stiffness. In computing 
the theoretical line of deflection the modulus of 
elasticity of white pine was taken as 1,000,000, 
which is about the average of tests made on solid 
pieces taken from the same stock. 

Owing to lack of space but one set of tests is 
here reported, but the writer bases his conclu- 
sions on the results of all the built beams tested, 
which up to date are 74 in number. 


Conclusions Drawn from the Tests. 


It seems to be practically impossible to build a 
compound beam that will be as strong as a solid 
one. Indented beams are wasteful of material, 
costly to build and extremely inefficient and hence 
should be avoided. Clark’s design (Fig. 7 shows 
the construction clearly) is not based on correct 
principles, and the beam lacks both efficiency and 
stiffness. The efficiency stated by Clark* is in- 
correct, owing to an error in reasoning. 

The writer’s design, based on the use of pipes, 
is a fairly cheap form, superior to Clark’s, but in- 
ferior both in efficiency and stiffness, to keyed 
or joggled beams. The latter form appears to be 
in every respect superior to any other. 

Blocking apart the component pieces of a keyed 
beam does not, contrary to the generally accepted 
view, increase the efficiency or the stiffness to any 
practical extent. The greater the number of 
pieces superimposed to form the compound beam 
the less the efficiency and stiffness, since in spite 
of any fastenings, the pieces act to some extent 
independently of each other, and each piece usu- 
ally shows a well defined neutral axis. 

The greatest defect in all built beams is the ten- 
dency of the keys or other fastenings to rotate in 
their slots, and unless such rotation is prevented, 
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Figs. 7, 8, 9.—Various Forms of Clark Beams. 


the component’ parts of the beam slip, and both 
the efficiency and stiffness are impaired. Numer- 
ous small keys closely spaced give better results 
than fewer large keys, since rotation can be more 


= Superintendence,”’ T. M. Clark, 10th ed.; 
Pp. , 





easily prevented and the beam is not weakened 
by large key slots. It is practically impossible 
to make an efficient beam by using bolts alone, 
since they easily bend, and the pieces slip. Spikes 
or drift bolts are even worse, as they draw out. 

The resistance of soft wood to end pressure is 
so much greater than that of hard wood to side 
pressure, that hard wood keys even in beams of 
white pine or other soft wood, become indented 
and allow the component parts of the beam to 
slip. Oak keys certainly cannot, especially if the 
span is short, give satisfactory results in beams 
built of oak, the yellow pines or other hardwoods. 
Hither a much harder wood must be got for keys, 
or else iron keys must be used if the construction 
is to be in reality what it often is only in ap- 
pearance. 

In the center of the beam a length equal to one 
quarter of the span should be left free of keys 
and bolts, except perhaps a few lag screws pass- 
ing through the compression member, but not 
more than half way through the tension member. 

The yielding of the wood around the bolts or 
pipes, against keys, etc.; the penetration of end 
wood into end wood in indented beams, and the 
slight rotation of keys in their slots, all conspire 
to produce in a built beam a set of conditions 
materially different from those existing in a solid 
one, the effect of which is to make the deflection 
greater than in a solid piece. Conditions existing 


Se TE he JOR oie 68 nie 68 "ie OB ke 58 
SOs ee ee 
<OrPipe si SF 6 











Fig. 11. 





Fig. 12. 
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Fig.13. Fig. M4. 
Figs. 10 to 14.--Various Forms of Piped Beams. 


in a solid beam are more nearly reproduced in a 
built one when a number of small, broad, iron 
keys are used, and are firmly driven up. Since 
these do not indent, the slip is less, hence the 
stiffness is greater, and by proper proportioning 
a built beam can by this means be made prac- 
tically as stiff as a solid one, as evidenced by 
curves for beams Nos. 28 and 29. 

The old builders advocated the use of oak or 
other hard wood on the tension side of a built 
beam. The writer finds from many tests that this 
plan produces practically no increase in the stiff- 
ness. The efficiency is raised somewhat, but not 
enough to compensate for the extra expense of 
using oak. It is cheaper and better to use a 
slightly larger pine beam. 

If the designer bears in mind the preceding facts 
the writer thinks it will be perfectly safe to use 
in practice the following table. The data for 
Clark’s beam, and beams using oak keys, apply 
only to beams made of white pine, or similar soft 
woods, but the other figures will apply equally 
well to any wood. 


Relative 
Efficiency. on. 
Sell: Meee os So RD eS ACS 1.00 
Clark’s Beam .......... O.F000 O.9B. sa vic sence 2.00 
siseusse ties * OBBscncocvcccce LPO 
Keyed Beams. 
OGRE DOOD. 6 <050 Sgncie cis 0.90 to 0.95...... cenese BaD 


Cast-iron Drive Keys.... 0.90 to 0.95............ 1.00 
Flat Iron Keys*........ 0.75 to 0.80 
Square Iron Keys.... 


~ *Broadside vertical. 





These efficiencies are based on a ratio of s; 
depth of beams equal to 12. With a greate 
the efficiency may be slightly increased, pb, 
enough, in the writer’s opinion, to take in 
count. 

It remains only to call attention to certaj, 
cautions which the writer knows are seldo, 
served. Built beams are often made as j; 
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Fig.17. 
Figs. 15, 16, 17.—Beams Keyed with Oak. 
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4, the joists resting on the lower piece. Sonie- 
times they rest on a ledge-piece spiked to the 
lower half of the compound beam. There are 
objections to both methods. In nearly all th 
tests the tension side failed first; it is evident 
that when the pressure of the joists comes on 
the tension piece in the built beam this piece tends 
to act independently, like a continuous beam 
whose spans are the distances between bolts. If 
the bolts are in the slightest degree slack, the ten- 
sion pieces drop away from the upper piece in 
compression, hence the tendency of the latter 
piece to act independently of the lower piece is 
increased, while the space made between th» 
pieces greatly facilitates bending of the bolts 
and rotating of the keys. The weight of the floor 
ought to go on top of the beam, and if the joists 
cannot be made to bear directly on the built beam, 
they should te swung in stirrups (Figs. 2 and 3), 
or in some of the patent hangers, 

The writer thinks that light Z-bars, as in Fis 
5, would give good results, but has not had an o)p- 
portunity to try them. 


Description of Beams. 


Indented Beams.—Fig. 6 shows all culars. 

Clark’s Beam.—Side struts were of %-in. white pine, se- 
cured by 2-in. wire nails, except No. 4, which had 
— Norway pine struts, and No. 5, which had 1-in. 

orway struts secured by 3-in. nails. Bolts were used 
only in No. 6. 
ped Beam. -in. steam pipe was driven into 1 1-16- 
in. holes. All bolts through the pipe. 

Oak Keys.—White oak was used, grain of wood running 
lengthwise of keys. Keys were cut on taper of 1%-in. 
to =e foot, and driven firmly home with a heavy 
ma 

Cast-iron Keys.—These keys were %x1 in., same taper 
as wooden ones, and driven up very tight with a 
light sledge. 


. Wrought-iron Keys.—These were tried in the endeavor to 


= a cheap substitute for the tapered cast-iron keys. 
ey were merely pieces sawed from the bar, ground 
free of burrs at one end, then driven into slots which 
were sawed 1-16-in. narrower than the keys. 


7. Showin; oA eel ie 3 Determine the 
trength o 0 of Built- Beams, Com- 
pared with Solid Beams of the Same — 


No. Fig. Span, Effi- 
oftest. No. depth. ciency,%. 

0 6 10.2 69.5! 

1 8 12 70.7 

2 8 12 67.3 

3 8 8 , 72.2 

4 8 77.6 

5 8 12 72.8 

6 8 12 67.9 

haw Ceccsvivestivecsdvvces Tht 

7 9 24 65.0 

8 9 24 80.0 

9 9 24 97.6 

PRONE Bik. si SS cie s ianas 10 10 12 74.5 
er peobecessccedeéess ae 10 12 $1.9 
Wit ig eee Pip asbeesd 12 10 12 Flaw. 
Se; wc ences proseee 1B, 410 12 88.1 
AVOTEGE...0.0.0.0:9 4:00 Ie oc cntesneoesscuncs Que 

ee ish ciatnad - 14 il 12 88.4 
dt eA cach ake am ee | ll 15% 86.9" 
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ose 12 12 87.3 

Piped -vevesserscersttt FP 8 SL 
Average eereeeeeeseeresesereeseresese® je 

— 13 12 56.5 

Piped veeeererreveestttt GS ig or 
Oak Keys «- 2 8 B&B &e 
‘ * 22 15 12 94.7 
“ “ 23 15 12 Flaw. 
“ “ 24 15 12 108.5 
25 16 12 92.84 

Ot OS? % 16 12 82.6 
Average neta ger taene edhe a 

Oak KeyS «-«+eeseereees 3 o. ‘ 
’ thane acne 1 18 12 88.9 
Cant eee: See a ae, 97.3 
Average pe ay ge occsess oan 

2 . 35. 30 . 
Flat wrought iron key me 9 3 2 
“ « or. a 19 12 79.3 
AVCTAZC 2. ccc ccc ce rec eeenteeereeeesene ba 

, - s*. 33 20 12 J 
Flat wrought iron key a = 3 =s 
“ - eT ae 20 12 85.0 
AVETAZS oc cc ccccccccccccesescccccccees 81.5 

Square wr’t-iron keys.. 36 21 15.2 87.5 
” = ee | 22 22.7 87.8 

“ - dea 22 22.7 91.1 

AVETOZS 2... cece ccc cecer cece aseee cose s OOS 





‘Deflection of this beam was double that of a solid beam. 
2This beam was all white oak. *Tension side of white oak. 
‘These two beams were blocked apart 15-16-in. in cen- 
ter, but are here figured at 5.5 deep, for comparison with 
the others. ‘Broad side vertical. 
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CAST COPPER OF HIGH ELECTRIC CONDUCTIVITY. 


Cast copper has hitherto been considered so 
ereatly inferior in electric conductivity to rolled 
copper as to be practically unavailable for use in 
construction of those parts of electrical apparatus 
in which high conductivity is essential. Accord- 
ing to an article by Mr. Harold P. Brown in the 
“Blectrical Review” of March 3, this objection to 
cast copper has been overcome by a new process 
of casting, the details of which are not published, 
the resulting product being known as “MB cop- 
per.” It is said that Mr. Thomas A. Edison is 
interested in the development of the process and 
that the copper will be manufactured under his 
supervision at Menlo Park, N. J. Comparative 
tests made by Mr. Brown on samples of com- 
mercial “tempered” cast copper, MB cast copper 
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Fig. 22. 
Pigs. 18 to 22.—Beams Built with Iron Keys. 


and rolled copper showed that the MB copper had 
a conductivity of from 92.3 to 97.5% of that of the 
rolled copper, while that of the “tempered” cast 
copper was only from 23 to 30%. The test bars 
were cylinders 25 ins. long and 0.8 in diameter, 


provided with enlarged terminals at each end, to 
which were amalgamated and coated with the 
Edison flexible solder. Analysis of the three bars 
showed the commercial cast copper to contain 
99.15% of copper, the rolled bars 99.83% and the 
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Fig. 23.—Curves Showing Relative Stiffness of Various 
Built-up Beams. 


MB copper 99.85%. From tésts of similar samples 
the tensile strength of the commercial cast copper 
was 19,000 lbs. per sq. in., while the MB was 
30,000 Ibs., or practically the same as rolled cop- 
per. In the tests currents of from 100 to 1,500 
amperes were used, the latter being three times 
the proper current for the section of the bars. 
The electrical drop was measured in millivolts, 
and the rise in temperature also was recorded for 
each current. The following are the results: 


-* a | | Commercial 
= |Rolled Copper MB Copper. | ‘Tempered’ 
at | Cast Copper. 
& |Deg. Mil.| Deg. Mil. Per| Deg. Mil. Per 
< Fah. V. |Fah. Vv. Ct.| Fah. Vv. Ct. 
100! 72 -003| 72 00382 94 | 72 010 30 
200) 74 .0065| 72 007 93 74 .02: 3u 
300, 76 0105 72 O11 9 | 78 .037 23 
400; 78 -0134| 72 014 96 | 7 .046 27 
500| 79 -017; 72 017 97 } 80.060 26.45 
600) 80 0195} 72 020 97.5) 82 .071 27 4 
700| 81 .02225| 72% .023 96.7) 86 .086 26.7 
800; 81% -025| 73 027 oe 92 .006 26.5 
900) 82 -028| 73% .0205 9% 9 115 24.3 
1,000| 8&3 .08175| 73% .034 93.4) 104 .130 23 
1,100} 83% -085; 74 036 97 110 «4.145 «24 
,200| 84 .039, 76 040 97.5118 155 2 
1,300; 86 .042| 78 .044 95 | 126 .165 25.4 
1,400; 88 046) 80 .048 96 | 138 .1825 25.2 
1,500| 90 -048| 81 0562 92.31 150 .195 24.6 
1,500; 138 -053) 136 057 93 | 354 .220 


The column of percentages gives the relative 
conductivity as compared with the particular 
sample of rolled copper tested, and not with the 
Matthiessen standard, the actual conductivity of 
this sample being higher than 100% of the stan- 
dard. 

It appears probable that the high results ob- 
tained by Mr. Brown from the MB copper were 
simply due to the fact that it was a very pure 
sample of cast copper, and that the same re- 
sults may be obtained from MB or any other kind 
of cast copper which is of the same high degree 
of purity. Cast copper, as ordinarily made, is 
not pure, not for the reason that the ingot copper 
put into the crucible is not pure, but because 
while melting or after being melted it absorbs 
oxygen, the analysis of the final casting showing 
the presence of copper oxide. If pure Lake Su- 
perior copper were taken, such as is used for 
_ making fine electric wires, melted in a non-ox- 
idizing atmosphere and cast in such a manner 
as to avoid oxygen entering the metal it is prob- 
able that as high conductivities as those found by 





Mr. Brown may be obtained. Mr. Brown gives 
the tensile strength of the commercial cast cop- 
per at 19,000 Ibs. and that of the MB at 30,000 
Ibs. Tests of cast copper made by the U. S. Test 
Board in 1875 gave results ranging from 12,760 
to 27,800 Ibs. per sq. in., the lower result being due 
to oxidation, while Kirkaldy reports four tests of 
cast copper averaging 24,780 Ibs. per sq. in. It 
appears that the tensile strength of cast copper is 
a measure of its purity, and that purity, tensile 
strength and electric conductivity increase to- 
gether 
a 


THE DUTY OF THE ENGINEER TOWARD HIS PRO- 
FESSION * 


We wield and apply more of the capital of this country 
than all the other professions combined; yet, thus far, 
each engineer has practically been working singly and 
alone. But we are beginning to perceive that “in union 
there is strength." By the organization of bodies like 
this over which you are now called to preside, by af- 
filiation with the larger national associations with which 
many of us are united, we are learning that the practic 
ing engineer owes a duty to the co-laborers in his chosen 
vocation. This duty can only be performed by affiliation 
with, and active participation in, the affairs of the asso- 
ciations formed by and with his fellow workers. 

In an especial manner does the working engineer owe 
allegiance to his local organization. Here we are kuown, 
Here we know each other. Here, if we act unitedly we 
can make our influence potent. We do not here meet as 
members of a guild or trades union; demanding a fixed 
and uniform compensation for services by members of our 
craft, but upon a broader, higher plane. As learned pro- 
fessional men we are associated for ‘‘the professional] im 
provement of our membership, the encouragement of so 
cial intercourse, and the advancement of engineering in 
all its branches.”’ 

When we meet here, this feeling of pride in our p?o- 
fession and of fellowship in our work is aroused, and 
from the local Club should emanate the sentiment which 
should induce every engineer to unite with every other 
engineer; each yielding a part of his time and a part of 
his labor in upholding the rights, maintaining the honor, 
extending the influence and obtaining the recognition, 
legally and socially, of the profession of which he is a 
working member. By this means only can we obtain that 
acknowledgment and honor for our calling to which it 
is entitled by the good work, the brilliant achievements, 
and great benefactions given to the world by engineers 
in this century of progress. 

Being modest men we are not accustomed to making 
arrogant demands. Laying no claim to statesmanship, 
we seldom appear in legislative halls or in political assem- 
blies; but we are conscious of posgessing as gréat intel- 
lectual powers, as good executive abilities, as effective 
business methods, and of using as close and exact forms 
of reasoning, as do our fellow men in any profession 
We therefore feel that we owe to each other that cour- 
tesy and aid which will show to the world that we are 
cultured gentlemen, co-laborers in the broad field of our 
profession; not envious competitors within the narrow 
limits of a common trade. The growth of this feeling is 
to be fostered in the local Club, strengthened in the 
national organizations, and it will permeate the entire 
membership, uniting us by professional ties into a solid- 
arity, which, by its respectability, its intellectual power, 
its practical utility, will cause it to be recognized as the 
segregation, the union, of the active working leaders in 

human progress. 

We ask no statutory recognition. The tyro might ap- 
pear before a legally-constituted examining board and be 
authorized to affix ‘‘C. E.’’ to his cognomen, or the care- 
less dullard might be given the same privilege because 
“for lo, these many years’’ he has been wasting the sub- 
stance of his employers and dishonoring the title which 
he claims by reason of his long experience. No! It is in 
our own associations, among our fellow workers, where 
we can describe what we have accomplished with the 
appliances and means at our disposal, that we ascertain 
whetner or not we are worthy of honor. This fact should 
unite us more closely in our brotherhood. Knowing it 
to be our only bond of union, should cause each one to 
feel that to his professional Club or Society he owes the 
duty of maintaining its honor, upholding its position and 
extending its influence, 


— ST © Glee 


THE DIVISION ENGINEERS on the Nashua aqueduct 
for the water supply of Boston, Mass., described in our 
issue of Feb. 25, are as follows: Division No. 1, compris- 
ing sections 2, 3, and 4, Mr. Horace Ropes; Division 
No. 2, comprising sections 5, 6 and 7, Mr. Alex. E. Kasti, 
M. Am. Soc. C. E.; Division No. 3, comprising sections 
8, 9, 10 and 11, Mr. Charles E. Wells, M. Am. Soc. ©. E. 

*Pxtract from an address by M. D. Burke, Retiring 
President of the Engineers’ Club of Cincinnati, to Chas. 


E. Lindsay, newly elected President, delivered at the An- 
nual Meeting, Dec. 17, 1896. 
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A very instructive account of a grade-crossing 
collision between a railway train and an electric 
car is given on another page of this issue, and the 
discussion of the methods for the prevention of 
such accidents is one of the best that has ever 
been made. We believe the suggestion that elec- 
tric railway companies should be given the power 
to condemn land adjacent to a crossing for the 
purpose of deflecting their line and erecting an 
overhead bridge across the steam railway tracks 
is a proposal of much merit. By giving the ap- 
proaches to such a structure a grade of 8 to 10%, 
the length of the necessary viaduct approaches 
would be very small, and the work would be cor- 
respondingly inexpensive. 


aecesemmamnnendinieenemanemaiient 


We very lately made some comment upon a pro- 
posed Nebraska State Board of Engineers; and 
later explained that the anomalous character of 
the board was due to the constitution of the State 
which forbids the creation of new executive of- 
fices by the Legislature. Another bill of the Leg- 
islature of Nebraska, Senate bill No. 244, is now 
before us, which is even more objectionable than 
the one referred to. It is an act to amend certain 
sections of the Compiled Statutes of 1895, and 
provides that the State Board of Irrigation “shall 
elect a secretary and assistant secretary, one of 
whom shall be a civil engineer having a practical 
‘knowledge of irrigation’.” Another section would 
be amended so as to provide a salary of $2,000 
per annum for the secretary and $1,200 for the 
assistant secretary. Further amendments pro- 
vide that plans, specifications and estimates for 
any proposed irrigation canal and works must be 
prepared by a competent civil engineer and filed 
with the secretary of the State Board of Irriga- 
tion, ‘‘who shall immediately make, or cause to be 
made, an examination of said plans, specifications, 
maps, estimates and the lands embraced within 
said district.” If the secretary finds the plans 
feasible, practicable and reasonable, he will ap- 
prove them and a permit for the work shall be is- 
sued by the State board signed by the president 
and secretary of the board. 

The peculiar features of this proposed new law 
now pending lie in the fact that the Board of 
Irrigation is made up of State officers named in 
the constitution, who practically have no 
knowledge of the business in hand; just as the 


Governor, Secretary of State and Attorney-Gen- 
eral were to form the State Board of Engineers re- 
cently objected to. In both cases a secretary was 
to perform the actual technical work required. 
But in this case we have information that the 
whole purpose of this Bill No. 244 is to permit the 
appointment of a lawyer as Secretary and rele- 
gate the engineer to the assistant secretaryship; 
and the law is so framed that this can be done, as 
the secretary “may cause” the examination to be 
made, in case he is not fitted to make it himself. 
As we understand it, the State Engineer of Ne- 
braska is now officially the Secretary of the State 
Board of Irrigation; and it is bad enough to place 
the supervision of the irrigation system of Ne- 
braska in the hands of a man who is simply the 
secretary to a board knowing nothing about irri- 
gation, and yet clothed with the power to pass 
judgment upon technical work of this character. 
But if this is the law now, the only purpose of the 
amendment can be to still further degrade the of- 
fice and to place this important responsibility 
upon a $1,200 assistant to an assistant. As before 
said, it is difficult to conceive of a more incongru- 
ous measure than the administrative law of Ne- 
braska, and the State constitution sadly needs 
amendment. But even under present conditions 
this amendment proposes a wide departure from 
previous laws defining the duties of the secre- 
taries of these curious state boards, and it is an 
abortion for which there is no honest or valid ar- 
gument. 2 
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The discouragements under which many a capa- 
ble and hard-working head of a city department 
labors are illustrated in the annual report of Mr. 
John C. Trautwine, Jr., Assoc. Am. Soc, C. E., 
Chief of the Philadelphia Bureau of Water, an 
advance copy of which has been sent us. In al- 
luding to the matter, it must be understood that 
the report is not one filled either with complaints 
or expressions of discouragement. It is simply 
a straightforward statement of the work and con- 
dition of the department during 1896. While the 
water supply of Philadelphia presents many phys- 
ical problems difficult of solution, these do not 
seem to be the chief difficulties confronting Mr. 
Trautwine. He has studied these physical prob- 
lems and offered solutions for many or all of them. 
The real obstacle in the path of an improved and 
thoroughly efficient water supply for Philadelphia 
is the failure of the city councils to provide funds 
and authority for making needed improvements. 
For instance, Mr. Trautwine asked for $2,835,150 
for use in 1896 in making extensions and improve- 
ments to the works, of which $1,819,150 was for 
additional pumps and supply mains. Not a sin- 
gle dollar was granted by councils for these pur- 
poses, but necessary sums were provided for re- 
pairing reservoirs practically useless through 
faulty construction. Moreover, councils has 
again refused to make appropriations for ex- 
tensions, so that 1897, as well as 1896, will go by 
without any of the ordinary extensions necessary 
to keep up the efficiency of a large water-works 
system. But this is not all. While appropriations 
are refused for needed enlargements of the sys- 
tem, no authority is given for the curtailment of 
waste, which has increased to such an extent that 
the daily per capita consumption in Philadelphia 
is 235 galls. Not a meter can be bought for plac- 
ing on domestic services and the authority to buy 
meters for other services is of little use, since the 
consent of the consumers must be obtained before 
meters can be placed. Naturally, the man who is 
using or wasting so much water that a meter 
would be of the greatest benefit to the city will 
refuse to have a meter on his premises. 

- sienna 

The city has long been in need of a purer sup- 
ply, but little or no real progress has been made 
in obtaining it. True, councils have appropriated 
$3,000,000 for a filtration plant, but it is an ap- 
propriation of glittering generalities, which must 
te followed by other more specific ones, while the 
courts must yet decide whether the bonds can be 
legally issued. It has been urged that practical 
studies of filtration should be at once inaugurated, 
to learn what kind of works are most suited to 
local conditions. To this end, an attempt has been 
made, but failed, to secure $250,000 for the 
construction of a good-sized plant at one 





of the several pumping stations; a , 
with a capacity of several million gallons, 
ated as any other filter plant is, and really 
perimental only in the sense that instead of ) 
ing works for the whole supply at once, a sn 
plant would be installed first, in order to « 
and profit by experience for the balance 5; 
work. Yet even this has been impossible. 

The practical relation between filtering an 
tering the supply is well shown by Mr. Traut 
as follows: Assuming the expense of a 
plant at $15,000 per 1,000,000 gallons for 
struction and $3 yearly for operation the co: 
filtration works to handle the supply actu: 
furnished in 1896 is $3,525,000 for constru: 
and $257,325 for operation. If the consum) 
were reduced by meters from the present per «, 
ita rate of 235 gallons per day, to even 120 gall... 
which latter in many cities would be consid. 
criminal waste, the cost of both construction 4) 
operation, Mr. Trautwine estimates, would be 
duced practically one-half. If the present :.- 
crease in rate of consumption goes on until 1!)1() 
Philadelphia will be using 450 gallons per ca): 
The estimated cost of a filter plant to handle (his 
amount of water is $6,750,000, with $492,750 p.. 
year for operation. All the above estimates a; 
exclusive of land for the filter plant, and also 0; 
interest and sinking fund on the investment. 

What Philadelphia is coming to if it persists i; 
its present course, we shall not venture to pre- 
dict. Why its city councils pursue such a policy 
as they do regarding the city water supply (and 
its attitude regarding the city gas works is per- 
haps as bad, or worse), we leave to the citizens of 
Philadelphia to find out—if they can. 





THE SANITARY PROTECTION OF THE INLAND 
WATERS OF NEW JERSEY. 


We are pleased to note that there are fair pros- 
pects of an addition to the list of states which 
have taken steps to preserve the purity of their 
inland waters. Massachusetts, Connecticut, New 
York and Ohio are already doing good work along 
this line, although in different ways and with 
varying degrees of success. New Jersey has 
long needed to take vigorous measures to stop 
the rapidly increasing pollution of many of its 
beautiful streams, but until last year it has shown 
almost total indifference to the subject, at least 
so far as effective legislation is coneerned. This 
is the more remarkable, since that state is large- 
ly habited with a class of people who have gone 
to it because of its natural beauty and health- 
fulness, qualities which it owes largely to the 
very streams which are being so ruthlessly pol- 
luted. 

Many of the streams of New Jersey are yet in 
almost as virgin a state of purity as when the 
solitary Indian followed their sinuous courses in 
search of bird, beast or fish, but even these need 
sanitary protection against the ever-increasing 
inroads of summer visitors, permanent country 
homes and industrial establishments of many 
sorts. In the more thickly peopled suburban 
residence or manufacturing sections of the state 
the stream pollution ranges all the way from its 
initial stages, serious only because of its pros- 
pect in the future, to vileness almost indescrib- 
able. 

An example which, with its headwaters and 
lower reaches, well serves to illustrate the two 
extremes, is the Passaic River. It is the revolt 
against the further destruction of the natural at- 
tractions of this great and beautiful drainage area 
which has given rise to the first substantial s.ep 
towards the reclamation and conservation of the 
purity of the inland waters of New Jersey. 

The rivers in the New Jersey uplands which 


* combined to form the Passaic are the Ramapo, 


Wanaque, Pequannock, Rockaway, Whippany 
and the upper Passaic. These, with the ponds 
and lakes in their areas, are in that beautiful 
highland region of New Jersey, which is and well 
may be the pride of the state. As yet these streams 
are practically unpolluted, as is the case with 
the main river as far down as Paterson. But 
already pollution begins to be imminent at some 
points in the upper drainage and it should 


be stopped while this may easily be done. Be- 
low Paterson the condition of the Passaic is al- 
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AMUSEMENT FEATURES AT WILLOW GROVE PARK 
~ Messrs. Wendell & Smith, Managers. 
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FIG. 1. PLAN OF WILLOW GROVE PARK. 





ar » 22 = ™ 
aan. Gr = .0052 * 
$————————— SSE 

me 21 ein 26" ne m4 : » 


\ 





\N SLIDE FIG. 2. VIEW OF LILY PONDS. 


VE PARK, PHILADELPHIA, PA. (UNION TRACTION CO.) 
Chester E. Albright, Engineer. 
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ady serious. The lower valley is naturally a 


autiful one, but the river carries so much’ 


; wage that fish and pleasure craft have largely 
,»pandoned the stream, and the spacious and 
leasant homes along its banks are many of them 
.egerted, Even the manufacturing and com- 
~ercial industries are carried on at a disadvan- 
age, and in some cases at a loss, because of the 

lution of the stream, which at times is very 
frensive to those working near or on it, and does 
not furnish, as it once did, water suitable for in- 
justrial purposes. 

This smterference with industry, homes and 
pleasure seekers along the river is a direct finan- 
cial loss to the state in a variety of ways, to say 
nothing of its deleterious influence upon health, 
either directly, through the breathing of impure 
air, or indirectly by depriving some of outdoor 
pleasure possible here, but not obtainable else- 
where. As a matter of health, the most serious 
question in connection with the Passaic and many 
other streams of the state, is the preservation of 
the purity of public water supplies. The Passaic 
drainage area is the natural source of water sup- 
ply for Newark, Jersey City and a host of smaller 
but rapidly growing municipalities near New 
York. The lower Passaic has long been unfit, 
without purification, for water supply purposes, 
and has now reached a stage where the pollu- 
tion must be greatly lessened to make the river 
tolerable for those living or working near it. The 
upper Passaic, with judicious management, may 
be kept pure enough for any purpose to which it 
may be desired to devote it, but already there are 
some danger points at hand, and many more may 
spring up at any time if wise and firm measures 
are not taken to prevent them. 

A solution for the whole Passaic has been pre- 
sented in an able and commendable manner in the 
report of the Passaic Valley Sewerage Commis- 
sion, abstracted elsewhere in this issue. Briefly 
stated, it is proposed to establish a commission, 
through appointment by the governor, with power 
to divert the sewage from the lower Passaic and 
to establish and enforce rules against pollution 
in both the upper and lower valleys. 

The proposed act under which this work would 
be done is equally applicable to any other stream 
of the state, whenever a commission like the 
present one has been created by the legislature to 
study such stream and declares its pollution to be 
a nuisance and a menace to health. But it does 
not fully meet the needs of the other streams be- 
cause: (1) Nothing whatever can be done for a 
stream until public sentiment becomes so aroused 
as to secure the necessary legislative commission; 
and (2) the act applies only where a nuisance and 
menace to health exists. 

The lower Passaic became simply intolerable 
to the people in the valley before they began the 
public agitation which led to the appointment of 
the present commission, while nearly two years 
has elapsed since the agitation began, and only 
a report telling how to abate a nuisance thought 
unbearable in 1895 is the result of the effort which 
was then begun to stop it. 

Instead of waiting until a stream is polluted 
almost past redemption, statutes should be 


enacted to prevent pollution from the start, and” 


instead of requiring a separate legislative act and 
investigating commission for each stream, powers 
for the preservation of the purity of the inland 
waters of the whole state should be vested in a 
permanent body. These powers should be ju- 
dicial and police powers, leaving the construc- 
tion of necessary sewage disposal works to local 
bodies, either those of existing municipalities, or 
where a number of towns and cities are involved, 
to a special commission, like that proposed in the 
act under discussion. In expressing these opin- 
ions we are not so much criticising the recom- 
mendation of the Passaic commission as pointing 
out how its work may be rendered more valuable 
. the pe as a whole for whom the commis- 
Sion really made the invest 
it aay be uke igation—gratuitously, 
The engineering features of the report need no 
discussion. The commission employed Mr. Al- 
phonse Fteley, M. Am. Soc. C. E., as consulting 
engineer, and the late Chas. A. EB. Jacobsen as 
resident engineer. The recommendations of the 


engineers, which were adopted by the commission, 
were for joint disposal, and for discharging the 
sewage in a volume of tide water sufficient for 
its disposal in its crude state, rather than attempt- 
ing to purify it and discharge it nearer at hand. 
Local conditions, fully set forth in the report, 
seem to fully justify these conclusions, both 
from the sanitary and financial standpoints, Joint 
public works for close-lying municipalities can 
often if not generally be carried out far more 
cheaply than isolated works, and it is becoming 
almost a maxim among engineers that tide-water 
disposal is the best solution of the sewage prob- 
lem, where the volume of water is sufficiently 
large to prevent a nuisance and the expense is 
not prohibitory. 

Boston and the adjoining municipalities have 
already carried out two large joint systems of 
sewage disposal. A like plan has been recom- 
mended for the Bronx River valley in and above 
New York city. But the people of the Passaic 
valley need not go outside their own limits to 
find examples of the economy of joint disposal. 
Orange, Montclair and Bloomfield are already 
contributing to the pollution of the Passaic River 
through a common trunk sewer discharging just 
above the Newark city limits, while East Orange 
has abandoned its purification works and sends 
its sewage to the river through one of the New- 
ark trunk sewers. In other public undertakings 
it may be noted that a large part of the territory 
in question gets its water from the Pequannock 
works, built by the East Jersey Water Co. for 
Newark; that the Essex County Park Commis- 
sion is now spending $2,500,000 on a park and 
boulevard system for Newark, the Oranges and 
other municipalities in Essex Co.; that this county 
has long had a county road system; and that it 
has long been common for towns, cities and coun- 
ties, separated by streams, to build and maintain 
bridges in common. 

The important thing for the people of the Pas- 
saic drainage area to do is to carry out the scheme 
recommended, or devise and execute a better one, 
at the earliest possible date, while the state of 
New Jersey, having provided for restoring to de- 
cency its worst stream, should take advantage 
of the good work and suggestions of the Passaic 
Valley Sewerage Commission and establish and 
put in operation machinery to prevent repetition 
of the Passaic evil on the Raritan, Rahway and 
other streams of the state, always remembering 
that in the purity and beauty of its inland waters 
lies, to a great degree, the health and wealth of 
the state. 

Other commonwealths should profit by the ex- 
perience of the Passaic valley and conserve their 
streams before it is too late. Massachusetts, New 
York and Ohio require the approval of all plans 
for sewerage systems by their respective State 
Boards of Health before construction is started. 
New York has enatted legislation which makes 
possible the establishment of rules for the san- 
itary protection of any drainage area in the state 
used for a public water supply. Illinois and Penn- 
sylvania now have comprehensive bills on the 
same subject before their respective legislatures. 
The close of this century of progress should see 
all the states, where population is dense, with laws 
on their statute books providing for the effective 
protection from pollution of their water courses, 
and, what is equally necessary, an effective sys- 
tem of enforcing these laws. 





LETTERS TO THE EDITOR. 


A Puzzle in Bridge Stresses. 


Sir: I enclose a sketch of a curiosity in highway 
bridges recently built in Caldwell Co., N. C. The 6 x 





10-in. braces are mortised into the posts, and were evi- 
dently expected by the builder to transmit the strains in 


some way to the abutments. The 2 x 10-in. ties are 
spiked to the upper and lower chords by three nails at 
each joint. The bridge has a span of about 55 or 60 ft. 
Truly yours, 
Edwin Mitchell, Assoc. M. Am. Soc. C. E. 
5 E. Lexington St., Baltimore, Md., Feb. 17, 1897. 


(We suggest that the students of bridge stresses 
in the engineering schools may find it a good ex- 
ercise for their analytic powers to determine the 
point where failure would occur if the structure 
were loaded to the breaking point.—Ed.) 


The Tube Mill: A Correction. 


Sir: In the report of the Annual Meeting of the Associa 
tion of German Portland Cement Manufacturers, pub 
lished in Engineering News of Feb. 25, an error was 
made in regard to the amount of flint balls which require 
to be introduced to make up for the wear of the balls. 
The statement should have read: 

“It is found that about 2 Ibs. of flint balls must be In- 
troduced for 80 barrels of cement ground.” 

By an error in proof reading, ‘‘80 Ibs.’’ was substituted 
for ‘‘80 barrels,’’ making the statement very unjust as ‘uv 
the well-known performance of the mill. 

Yours truly, 

Sandusky, Ohio, March 2. 


Stoneware Smokejacks for Roundhouses. 


Sir: We notice on p. 146 of your issue of Feb. 18 a cut 
representing a wooden smokejack for roundhouses. 
We know nothing about these jacks, but desire to call 


8. B. Newberry. 





& Stoneware Pipe Smokejack for Roundhouses. 


your attention to the enclosed circular describing our 
smokejacks, made ‘of vitrified glazed stoneware. These 
jacks we have been making for about 20 years, though 
we have never patented them, and we have furnished 
large numbers to the leading railways in the country. 
They are made from a special composition of fire clays, 
and are salt glazed, making them indestructible. All 
the railways in New England have used and are now 
using them on every new roundhouse they build. The 
Pennsylvania R. R. and the New York Central R. R. 
have used a very large number, as have also a great 
many railways in the south and west, and we have yet 
to hear of a single case where they have been injured 
or destroyed except in a few cases where the wind guard 
on the top has become detached and was broken in 
falling. Yours very truly, Geo. C. Dunne, 

Manager, Portland Stoneware Co. 

42 Oliver St., Boston, Mass., Feb. 25, 1897. 


(The smokejack referred to is shown in the ac- 
companying cut. The roof-saddle, A, is a casting 
of rectangular form, having a flange surround- 
ing the sides at a proper angle to suit any pitch 
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of roof, and having top and bottom collars to fit 
the terra cotta pipe. This roof-saddle supports 
the pipe placed above the roof, and steadies and 
makes connection to the pipe below the roof; this 
latter pipe being supported by the ring-casting, 
B, and rods, C, from the roof. The sheet-iron bell, 
Db, with its short section of smoke-pipe telescoping 
into the terra cotta pipe, is supported and held in 
position by the ring, B, and bolts, E. The lengths 
of terra cotta pipe are marked F, and the smoke- 
jack is surmounted by a wind guard, G, also made 
of vitrified clay.—Ed.). 


Bridge Accidents in 1896. 


Sir: The list of bridge accidents in the United States 
and Canada during the year 1896, published in your issue 
of Feb 11, needs correction in the following particulars: 

‘he accident reported as occurring on the C. B. & Q. 
R. R. at Coin, Ia., on Dee. 8, should be stricken out. 
A derailment attended with slight damage did occur near 
there on that date, but had nothing to do with any bridge 
except slightly damaging the ties at one end of a trestle. 

The highway bridge at Canton, O., which let a traction 
engine through on July 13 was not a wooden bridge, as 
reported, but an iron one, with wooden floor system. 
The floor broke through, but the trusses did not fall. 

A similar accident, not included in the published list, 
occurred to a similar bridge at Watertown, N. Y., on Oct. 
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Steel Framework with Gray Columns; Wyandotte 
Building, Columbus, 0, 


14, when a road roller broke through the wooden floor of 
an iron truss bridge and dropped into a mill race, killing 
one man. 

Another highway bridge accident not reported occurred 
at Nicholville, N. Y., on May 11. This was a pony Howe 
truss bridge with suspended floor beams, one of which 
gave way at the suspension bolt, dropping a loaded oi! 
tank drawn by two horses Yours truly, 

Chas, FE. Stowell. 

Albany, N, Y., March 6, 1807. 

Sir: Among the number of bridge accidents published 
in your issue of Feb. 11, you give one on the Norfolk & 
Western R. R., June 6, a wooden trestle, at Bedford City, 
Mo. This bridge was an iron viaduct and not wood; was 
near Bedford City, Va., and not Bedford City, Mo. The 
Norfolk & Western R. R. lines do not enter Missouri. 
Mr. Stowell has doubtless been given the wrong informa- 
tion. M. F. C. 

Lynchburg, Va., Feb. 13, 1897. 


(The printing of Mo. instead of Va. was a typo- 
graphical error.—Ed.) 
Pennsylvania Highway Legislation. 


Sir: Your note on “‘A Good Roads Bill for New York,” 
in your issue of Feb. 11, 1897, attracts my attention, as, 
about eight years ago, I was appointed one of a committee 


of the Engineers’ Society of Western Pennsylvania to 
frame a better road law for the state of Pennsylvania. As 
a preliminary step I attempted to find out what the road 
law of Pennsylvania was. After a great deal of trouble | 
found, by good authority, that previous to 1874, when the 
present constitution of Pennsylvania went into effect, 
there had been enacted by the Legislature, as follows: 
Special laws relating to: 


Plank 1vads and turnpike companies.......... eoes 2,865 
Ce OE: is codeine uhe ance nek eeé cieee aig ak ec 705 
BOE DUUNNN 8a sie eccetee eds teeecévevsder 780 
POTTIRS ure 0 0es 408 SCads ode oH bib eh F660 0 d600 Fd 0 264 

Total special highway laws............esessee0s 4,614 


All these laws authorized the collection of money for 
use on highways in some form, and no one can tell how 
many special laws have been enacted since 1874. And 
yet, with all this legislation, the common roads of Penn- 
sylvania are worse, I think, than those of any other civii- 
ized region, 

I made a careful examination into the cost of this legis- 
lation and its results, and find about as follows: 


Enacting 4,614 specia] laws, say.......... $1,000,000 
Road tax levied, $4,000,000 for 50 years.... 200,000,000 
Loss of one-half useful horse-power for 50 

SE. UP : 5. os enti iehdasheeanhewuaee 1,983,629,750 

tnd iis. Ss 2S Ree Rie es. Bi ee Hl $2,184,629,750 
Add as much more to above for the toll col- 

lected on 2,865 plank roads and pikes, 780 

toll bridges, 264 ferries, say............. 2,184,629,750 

SOA GO oc 0 n54escaseessgs 400-6uaetcese $4,369,259,500 


As the great bulk of this enormous aggregate of money 
was collected from the farmers it is little wonder that 
‘farming does not pay.”’ Yours respectfully, 

Arthur Kirk. 

Pittsburg, Pa., Mar. 3, 1897. 


(As the great majority of the special road 
laws were enacted to meet special requirements, 
and are now dead, or should be, the list given is 
interesting only as showing the vast amount of 
labor that has been expended without any practi- 
cal and good result. The record is common, doubt- 
ies3, to every state, and cnly emphasizes the ne.- 
cessity of wiping off from the statute books these 
obsolete laws and replacing them by compre- 
hensive highway legislation, framed to meet pres- 
ent requirements. While the aggregate of money 
wasted in this past effort to build and maintain 
roads is doubtless enormous, we can not approve 
as correct the figures set down by Mr. Kirk. 
Plank roads and turnpikes, ferries and bridges an- 
swered a good purpose in their day and doubtless 
made a fair return upon the investment in them. 
They were a necessity before the days of railways, 
and, as a rule, highways were better than they 
are now. As to the cost of legislation and the loss 
of animal power due to bad roads, neither can b< 
even approximately estimated; and in figuring 
upon the latter item it must be considered that 
other considerations besides that of legislation 
have delayed the general construction of perfect 
highways in this country. The present common 
objection that good roads cost too much to build 
had still greater force a generation ago.—Ed.) 

hb ntiidatbas 


Steel Columns and Eccentric Loads. 


Sir: Replying to your criticism of “Gray’’ columns and 
other forms of columns in the issue of Engineering News 
of Feb. 25, 1897: : 

The ‘‘Eccentric Load” question has been gone over and 
over by engineering societies, engineering papers and indi- 
viduals, until, if we are to judge from the literature on 
the subject of steel skeleton building construction, or from 
the statements of the principal disecussers of the topic, 
there is only one problem in this construction. This be- 
ing the case, I desire to call the attention of the public 
and yourselves to the fact that eccentric loads have always 
been encountered and provided for in building construc- 
tion; and further, that eccentric loads have been trans- 
mitted on exactly the same lines as employed in the Gray 
columns, in a proportion of about 10,000 to 1; the 1 being 
a use of the truss element (triangle) for such transmission 
plus the occurrence of continuous webs. A modern ex- 
ample is furnished by any bicycle frame. The truss ele- 
ment is absent as well as any continuous web, yet a 200- 
lb. man rides over the American roads, supported by 10 
Ibs. of steel frame. In steel skeleton construction the 
“eccentric load’ problem is one that has caused less 
trouble to the actual designers and builders of steel skele- 
ton buildings than any item in their construction, and 
providing for it in the design is the simplest problem the 
designer encounters. 

For the benefit of ‘‘eccentric load’’ discussers, I would 
state that satisfactory connections of floors to columns, 
and the making of each stack of columns continuous, from 
the bottom to the top of a building, produces a steel skele- 
ton absolutely independent of walls, floors, or partitions, 
and this is the problem that steel skeleton designers had 
to solve. Economical continuity and economical floor con- 





nections, which do not interfere with the arc} 
design, have been the other side of the problem 

During a ten years’ experience in steel build 
in which time nearly every form of column \ 
been used, no form of continuous web or lattic: i 
has fulfilled the above conditions. As to 
webs, or latticing to provide for eccentric joa 
could be as readily applied to the Gray colum 
plates, and would be used, if it had not be« 
strated in over $16,413,000 worth of Gray colu: 
ings, that webbed or latticed columns did not prov 
isfactory, either in their construction or use in | 
as the tie-plate construction. This is true, in spi 
fact that webbed or lattice columns require ver 
less detail metal to produce a column shaft 
amount used in tie-plate construction. 

In the Gray column tables published in our ha 
tie plates are specified for approximately four ti; 
reaction of a 20-in. I beam fully loaded, and 2 
length, the length of the column being an ordinary 
height, or about 12 ft. On p. 43 of the handbook 
kine’s eccentric load formula is- published. This ¢ 
is applied correctly where the floor beams, or girde: 
on shelves or cap plates, but is greatly in exces: 
quirements where the intent of the Gray column co: 
tion is carried out, as in the buildings illustrated 
all connections of beams to columns, girders to « 
and the different sections of the columns to each 
are stiff joints with ro shelves or cap plates. With « 
tions made in this manner, an eccentric load can p: 
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Stcel Framework with Gray Columns; Guaranty Build- 
ing, Buifalo, N. Y. 


no bending in a column except by deflecting the floor mem 
ber, an entirely different condition from the ordinary she!! 
method. One particular feature of the use of the Gray co! 
.umn in buildings is that the same diameter of column used 
in the basement can be used in the attic, and is so used 
with practically no waste of metal. 

This simplifies the construction and is economical at th: 
same time, for this reason: The floors as they go up are 
practically made of the same sized beams. Each succeed- 
ing story of columns, however, requires less section; if, 
therefore, a column is used which has to be reduced in 
diameter as the section reduces, and in the upper stories 
of the structure, four, six, and even eight 15-in. I beams 
are specified to be connected to a column 6 ins. in diame- 
ter, the designer can do only one of two things, either 
build shelves containing as much weight as the column 
shaft, or rest the columns on top of the beams or girders 
Both of these methods are to be seen at present in New 
York and Philadelphia. The expense and difficulty of 
keeping structures put up according to the latter method 
from winding or leaning are not encountered in the build 
ings illustrated in the accompanying cuts, for, as was 
stated above, the steel work here constitutes a thoroughly 
independent structure 

In conelusion, I would call attention to eccentric loading 
in bridges and the type of latticed construction employed, 
which appears to have prompted¢ihe insistence that the 
same lattice construction must be employed in buildings. 
Take the connection of a floor beam to a latticed channel 
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a very common example. Here the eccentric floor- 

» load is divided between the channels by batten 
es or by a diaphragm. The same is true of the method 

oviding for the eccentric load of an intermediate top 
it. This is the same transmission as is employed in 

Gray column. 

desire to correct an error in your statement as to the 
ance apart of the tie plates. Reference to the Gray 
‘umn handbook will show that this distance is never 
ster than 2 ft. 6 ins. c. to c. of tie plates. 

Yours truly, 
J. H. Gray, C. E., M. Am. Soc. C. E. 
:326 Chestnut St., Philadelphia, Pa., March 5, 1896. 
——————a ee 


, RULING PEN WHICH CAN BE CLEANED WITHOUT 
ALTERING ITS ADJUSTMENT. 


An ingenious device has been put upon the mar- 
t by Theo, Alteneder & Sons, of 945 Ridge ave- 
ie, Philadelphia, in the form of a lever ruling pen 
1t can be cleaned without altering the adjust- 
nt, or, in other words, without touching the 
rew. This pen is made in one piece with the 
ipper blade in the form of a spring which tends 





An Easily Cleaned Ruling Pen. 


to constantly press the points together. The ad- 
justing screw is fitted to the upper instead of the 
lower blade, as usual, and merely bears against 
the inner face of the latter, and thus separates the 
points. 

The other novel feature is a lever, with parallel 
arms, pivoted to the lower blade and provided 
with a bar connecting the two arms and located 
between the two blades. By lifting this lever the 
bar raises the upper blade and holds the two 
blades apart for cleaning, as shown in the il- 
lustration. A 5-in. or 5%4-in. lever pen of this 
type with an ebony handle costs $2.50. 


en 


THE PRESERVATION OF STRUCTURAL TIMBER. 
By John D. Isaacs.* 





The importance of the preservation of timber for engi- 
neering, mining, and other purposes has long been rec- 
ognized. This subject has received much attention among 
civilized nations during the past two thousand years. A 
great variety of preservative agents, and of methods of 
treatment, have been tried, tested, and abandoned. Many 
processes have given such promise of success as to ap- 
parently justify large expenditures of money in their de. 
velopment, and a few have risen to commercial import- 
ance; but most methods, when attempted on a large scale, 
have proved failures. 

It is not surprising, in view of the general interest in 
this subject, and of the prevailing ignorance of its history, 
that long known and abandoned processes are constantly 
being revived, and not infrequently the enthusiastic in- 
ventor succeeds in sinking his own and other people's 
money in some project, when an investigation of the state 
of the art would show that the assumed discovery has 
long been anticipated. 

For these reasons, it is thought advisable to preface a 
description of practically successful processes in use with 
a partial enumeration of those tried and abandoned. Be- 
sides these, there are some processes which, under cer- 
tain conditions, are really useful, though not of general 
application. A brief description of these will also be 
given. 

Among the Greeks, and later the Romans, the follow- 
ing preservatives were used: Oils, tars, resins, and pitches 
from various woods. These were usually applied super- 
ficially, but sometimes holes were bored in the timber 
to assist penetration. Also, crude soda, common salt, 
sodium sulphate, and bitumen. Sometimes timber was 
first soaked in a soda or salt solution, and afterward 
boiled in bitumen. This evaporated the moisture, cry- 
stallized the salt, and supplied an exterior protection, 
which prevented the washing out of the salt, as well as 
furnished mechanical protection against exterior attack. 


"Chemist for and in charge of timber-preserving plants 
of the Southern Pacific Co. (Pacific system). Reprinted 
Caos, Thirteenth Report of the State Mineralogist of 
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This last method was probably used as a protection 
against the “‘teredo navalis,’’ with which the ancients 
were well acquainted. 

Among the many preservatives tried during the last cen- 
tury, and early in this, the following may be mentioned: 
Copperas, bluestone, nitrate of silver, corrosive sublimate, 
sulphate of zinc, carbonate of soda, caustic soda, ar- 
senic, barytes, common salt, quicklime, alum, soap, resin, 
coal tar, vegetable oils, fish oils, vapors of oils, powdered 
charcoal, charring, etc. (See ‘‘Preservation of Timber” 
by Boulton, Van Nostrand, 1885; “Preservation of Tim- 
ber’? by Chapman, London, 1817.) 

Scarcely a month in the year elapses that some one of 
the above substances is not brought to the attention of 
the writer, sometimes with much secrecy, as a great dis- 
covery. It is undoubtedly a fact that, under favorable 
circumstances, some of the above preservative agents an- 
swer the purpose fairly well, and the inventor can usually 
show.a fairly sound piece of timber so treated which has 
been “alongside of’’ a very much decayed piece not so 
treated for —— years. Usually the time and extent of the 
experiment are both limited, and the fact overlooked that 
the same difference in lasting qualities is observable be- 
tween two sticks of different periods of growth, times of 
felling, etc., when neither has had any preservative 
treatment. 

Among later processes the following may be noted: 

Lostel’s Process.—Used in France for the preservation 
of thin material, such as lagging, for mining purposes. 
The plank is piled in tanks, with strips between. It is 
then covered with quicklime, which is gradually slacked 
with water. Time of treatment required for 2-in. plank, 
about one week. It is said to work well, and it materially 
hardens the timber. 

Koug’s Process.—The timber is packed in a vertical, 
closed retort, and filled three-fourths full with sodium 
carbolate. It is then boiled by the introduction of a jet of 
live steam into the carbolate. This is continued until the 
retort is filled by condensation of the steam. The timber 
is soaked in the hot liquid for ten to twelve hours. The 
liquid is drawn off, and the timber finally washed with a 
steam jet. Crude sodium carbolate may be made by the 
action of a hot solution of caustic soda on coal tar. 

Hock’s Process.—The timber is first seasoned by the 
use of steam in a closed retort. It is then saturated with 
a solution of paraffin in volatile kerosene; the surplus 
drained off; the solvent driven from the timber by heat, 
and recovered in a condenser for future use. This leaves 
paraffin in the pores of the wood. If the drying is thor- 
oughly done, the process is said to be preventative of 
dry rot. 

In Holland a superficial protection has long been in use 
for the protection of large timbers, piles, etc., used in 
sluices and flood-gates. The surface of the timber is cov- 
ered with a mixture of tar and pitch, applied hot, over 
which is sifted powdered shells, forge scale, and sea sand. 

Payne’s Process.—The timber is impregnated, in closed 
retor(s, with a solution of sulphate of iron (copperas), and 
afterward treated with lime water. This forms an in- 
soluble exterior coating of gypsum. Instead of lime, al- 
kaline carbonates, such as that of soda, have been used. 

There are many mixed processes, similar to the last, 
which consist of an injection of one substance, followea 
by a second. In such cases the first is usually the pre- 
servative proper and the last is intended to act as a 
seal, to prevent the evaporation or the leaching out of 
the former. But in some processes both injections are 


preservatives. The following are some of this class: 
Name of First injection. Second injection. 
process. Solution of— Solution of-« 

JORG iki ces BORDEN BES 8s 6 Se ee ok Tar acids 
Richards.........Common salt...... case t2cccecces s MIM 
Re anne aces a Phosphate of soda..Chloride of barium 
Hatzfeld....... WUPMMENEES Se bc ca ccceccc ces Acetate of irou 
Krug... . coos -BOd@ ...... covvsiesces sveeeee. Creosote 
Paulet ennece --+-Sulphate of copper............ Creosote 
Wellhouse.......Chioride of zinc and glue...... Tannin 


The only one of these now in practical use is the Well- 
house process, which is really a variety of burnettizing, 
hereafter described. j 

Vulcanizing.—This is a process peculiar to itself. The 
timber is heated in closed retorts, under pressure, with- 
out seasoning, to a temperature sufficient to transform 
the sap into various organic acids, wood creosote, etc. 
The difficulties with this process seem to be two: First, 
while the preservative constituents may be sufficient in 
quantity to act somewhat like creosote, if they were con- 
centrated near the surface, they are too much distributea 
for their quantity throughout the timber; and, second, 
wood creosote, which is a part, and probably the most 
important part, of the results of the process, is not an 
effective preservative of wood. 

The following is a brief statement of the theory of tim- 
ber preservation as now understood: Timber may be de- 
stroyed in two ways: 

First.—By being eaten away or consumed by external 
attack, such as that of the “teredo navalis,” “limnoria 
terebrans,” ants, bugs, etc. Almost any dense, pitchy 
substance, insoluble in water, and so applied as to adhere 
firmly to the exterior of the wood, without openings or 
cracks, will, in a measure, prevent destruction from this 
cause. But those preservatives are the most effective 
which contain coagulents of albumen, since the spawn 
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of most of the enemies of timber are albuminous cells. 
to which contact with such preservatives means instant 
death. , 
Second.—By decay, rotting, and dry rot. Like mos: 
vitalized bodies, timber begins to decay when deprived o1 
life. This process is brought about by the ever-presenr 
myriads of germs in the atmosphere. In this process the 
nitrogenous portions of the sap, such as albumen, play 
an important part. There are, therefore, two ways in 
which the process of decay may be arrested, and furthes 
decay prevented, (a) by introducing throughout the tim- 
ber a permanent germicide; (b) by destroying with heat, 
sufficiently prolonged, those germs already in the timber, 
coagulating thoroughly the albuminous constituents of 
the sap, and immediately sealing or inclosing the timbe. 
with a protective coat through which fresh germs o1 
decay cannot penetrate. We may, therefore, divide timber 
preservation, as now practiced, into two general methods. 
First.—Saturating the timber with an antiseptic solution. 
Second.—Sterilizing and desiccating the timber by hea. 
and sealing it with a preservative and protective coat. 


During the past fifty years four principal methods of 
treatment have assumed commercial importance. Three 
of these belong to the former of the above classes, ana 


one to the latter. They are: 

(a) Impregnation with sulphate of copper, known as 
Boucherizing. Fe 

(a) Impregnation with sulphate of 
Kyanizing. 

(c) Impregnation with chloride of zinc, known as Bur- 
nettizing. 

(d) Creosoting. 

Under these general heads there are many varieties of 
treatment, but the first two, either from failures, eapense 
poisonous nature of the substance used, or other causes, 
are gradually falling into disuse. So that there remain 
now in the field practically only the last two. 


copper, known as 


Burnettizing. 


This process was proposed by Sir W. Burnett, in 1835. 
It has been in constant use in Hanover since 1849, and 
later has been adopted as a standard method throughour. 
Germany and Austria. It was introduced into the Uniteu 
States in 1850, but has been extensively used only within 
the past twenty yea:.. This process, so far, is principally 
in use for the treatment of railway ties, but there seem» 
to be no reason why it should not be successfully used to 
prolong the life of timber for mining purposes. 

The process of burnettizing is simple. The timber is 
dried by steam and the antiseptic solution then forced in. 
The theory of the use of chloride of zinc is that this sub- 
stance is both an antiseptic and a powerful coagulent of 
albumen. 

It is not considered necessary to thoroughly impregnate 
the timber throughout, during the process of treatment, 
with the zinc chloride solution, as the salt diffuses itself 
after treatment, provided a solution of sufficient strength 
be first used. Too strong a solution is to be avoided, be- 
cause the zine combines with constituents of sap, liberat- 
ing hydrochloric acid, which, if too strong, injures the 
wood fiber. Practice limits the strength of the solution 
to a minimum of 1.5% and a maximum of 2.0%. If less 
than the minimum, it may not be long effective. if more 
than the maximum the fiber may be injured. 

Chloride of zinc is cheaply and easily made by simply 
immersing zinc in muriatic acid until the acid is saturated, 
leaving no free acid to attack the piping, etc. This salt 
is now largely manufactured both in the eastern states 
and on this coast. Its cost in San Francisco is now about 
4% cts. per Ib. in large quantities. 

The apparatus for treatment is simple. It consists of 
one or more retorts, a boiler, a vacuum pump, a pressure 
pump, one or more storage tanks, and suitable piping. 
For short timber a plant could easily be arranged to be 
hauled around on wheels like an ordinary wagon, as 
shown in the accompanying cut. The cost is estimated 





Design for a Portable Plant for Burnettizing Timber. 


at $3,000. If steam is otherwise available, the boiler can 
be omitted. With such a plant having a retort, cay, 3% 
to 4 ft. diameter, and 16 ft. long, very effective work 
could be done in preserving timber to be used in mines. 
The process in detail, consists in placing the timber to 
be treated in a closed retort, introducing live steam at 
30 Ibs. pressuure, allowing the mixed sap and condensed 
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water to drain off during the steaming, until the liquid 
shows little or no resinous constituents. Vents are then 
opened, and the steam blown off. A vacuum is then pro- 
duced by a vacuum pump. This is continued until a 
condenser shows condensation at a rate per hour equal 
to % Ib. of water per cu. ft. of timber. The retort is then 
filled with hot chloride solution, and the required quan- 
tity of solution forced into the timber by a pressure 
pump. The entire process, with large retorts holding 15,- 
000 ft. B. M. of timber, usually requires a little less than 
seven hours. 


Chloride of zinc alone is not usually regarded as a per- 
manent preservative of timber, but the time to which its 
use prolongs the life of timber is not definitely known. It is 
certain, however, that it effects considerable ultimate 
economy in the cost of timbering. 

It is often asserted that, owing to the extreme solubil- 
ity of zine chloride, it will soon leach out of timber ex- 
posed to rain or to much moisture. The author thinks 
that this objection is greatly exaggerated. He has at- 
tempted to leach this chloride out of timber with running 
water, but could extract only an insignificant portion, 
even when the timber was in fine shavings. All the 
chloride could not be taken out of chips from treated 
timber by boiling in repeated changes of water. If leach- 
ing takes place, it is certainly very slowly. This process 
hardens timber considerably. It allows the use of sap 
and other second quality timber, and in some cases the 
saving in cost, in this respect, more than offsets the ex- 
pence of treatment. 

Protection Against Fire.—This process renders timber 
much less combustible, and is, therefore, valuable as a fire 
preventive. All soluble chlorides have a great affinity 
for moisture. They will cause any substances, impreg- 
nated with them, to remain moist, and, therefore, much 
less inflammable than if treated. Common salt (sodium 
chloride) has long been known as a fire preventive for 
timber. In a paper by Mr. Robert Martin, and as in the 
discussion following (see Trans. Mining Inst. of Scotland, 
Parts 38 end 4, Febrvary and April, 1896), will be found 
an interesting account of the use of a mixture of sodium 
and megnesivm chlorides for the fire protection of mining 
timbers. In this paper the remark is made that the 
“sulted timber is easily distinguished from other timber 
by its damp appearance.”’ 

‘lhe Societe d'Encouragement de Paris about ten years 
ago awarded a prize of $400 for a fire-proofing solution 
to be applied to theatrical scenery, woodwork, etc. The 
principle effective ingredient of this solution was sal 
ammcniac (ammonium chloride). 

Zine chloride is extremely hygroscopic, much more s0 
than either salt or sal ammoniac. Its affinity for mois- 
ture is such that it will keep timber damp in the driest 
clinete. Timter containing an amount of this chloride 
sufficient for its preservation cannot be ignited until after 
the long application of a high temperature. The follow- 
ing experiments have been recently made on the com- 

bustibility of burnettized timber: Two boards, each 1 x 
6 ins. and 2 ft. long, as nearly alike as possible, except 
that one was burnettized and the other untreated, were 
placed side by side closely under the grates in the ashpit 
of a boiler. At the end of 40 minutes the untreated stick 
was entirely consumed; the treated stick was charred \- 
in. deep. Two pieces of burnettized timber, one pine, 
the other red fir, each 4 ins. square, and two pieces of 
the same timber, same size but untreated, were placed on 
a hot blazing fire simultaneously. The untreated pieces 
blazed up at once and were consumed; the burnettized 
pieces smouldered an hour before they could be ignited. 
All these pieces were dried as far as possible before the 
experiment. 


The net cost of burnettizing at San Francisco in large 
quantities Is about $3 per 1,000 ft, B.M., for treatment. 

Burnettizing is largely used by the Southern Pacific Co., 
the Atchison, Topeka & Santa Fe Ry. Co., and many other 
large railway systems for the preservation of ties, tunnel 
and other timber. 

In purchasing chloride of zinc the following are recom- 
mended specifications: 

If crystallized, fused or granular, it must contain not 
less than 97% of pure zinc chloride. 

If in solution, it must contain about 45% of pure zinc 
chloride, not more than 2% of other salts, and the rest 
water; it must contain no free acids. 

If the zine chloride as received is found to contain free 
acid, slab zinc should be immersed in it and allowed to 
remain until a piece of polished zinc, free from grease, 
shows no action after immersion for twelve hours. 

The presence of free acid of any kind in zine chloride 
may be easily detected by diluting the salt to about the 
strength to be used, say 2%, and adding to 100 c.c., a drop 


ofa aa solution of methyl orange. In the presence of free 


acid this gives a pink indication, but the chloride is neu- 
tral to the indicator. 

The strong solution of zinc chloride as furnished by 
the manufacturer is known as “stock solution of zinc 
chloride."" It contains about 45% of zinc chloride and 
more or less of chlorides of other bases, some sulphate 
of zinc, and some oxide of zinc. The solid chloride of 


zinc is sold under various names, such as ‘“‘fused’’ and 
It is the same stock solution evaporated 


“granular.” 





down and melted. It is then broken up and packed in 
thin fron drums for shipment. It usually contains the 
same impurities as the stock. After dilution for use the 
solution is called ‘‘standard solution.” 


Creosoting. 


This process consists in injecting hot creosote, or 
dead oil of coal tar, into timber with pressure, the timber 
having been previously dried by appropriate methods. 

This process was invented by John Bethell, in England, 
about the year 1838. It was introduced into the United 
States in 1854. Its use has constantly increased since, 
and it is now an important industry. In the eastern 
states there are many large plants for the treatment of 
timber with creosote. Among these the most extensive 
and best known are: That of the Lehigh Valley R. R., 
at Perth Amboy, N. J.; of Eppinger & Russell, at Long 
Island City, N. Y.; of the Atchison, Topeka & Santa Fe 
Ry., at Las Vegas, N. M. On this coast the Southern 
Pacific Co. has two plants in which this process is worked. 

An essential condition for success with this process 
is a suitable creosote properly applied. In the manu- 
facture of ordinary illuminating gas, by the destructive 
distillation of bituminous coal, the following are pro- 
duced: Illuminating gas, ammoniacal liquor, coke and 
coal tar. Of these the last is further distilled into naph- 
thas, pitch and heavy or dead oils. This last is the creo- 
sote (go called) used in timber preservation. It is unfor- 
tunate that this substance should be known commercially 
as creocote, since it really contains only a very minute 
percentage of true creosote, such as is used in dentistry. 
The name creosote seems to have been given it from its 
similarity in smell to true creosote. As, however, it is 
universally known by this name, it will be so called in 
the rest of this article, 

The principal necessary ingredients of a good creosote 
for timber preservation are: About 8% of tar acids or 
phenols-carbolic and cresylic acids; about 20% of naph- 
thalene; about 30% of heavy residuum after distillation 
up to 600° F., consisting principally of anthracene and 
pitch. The remainder, light and heavy oils, principally 
of use as solvents for the necessary ingredients. 

Creosote should contain no ammonia or water. It should 
be completely liquid at 100° F., in order to enable it to 
be easily handled by pumping, and in cooling should 
show little or no deposit above 90° F. It should contain 
no ingredients soluble in water. 

At one time much stress was laid upon tthe toxic effect 
of certain alkaloids present in coal tar creosote; these are 
acridine and cryptidine, but their beneficial effect has not 
been demonstrated. 

It appears to be a fact that only a creosote constituted as 
above will insure satisfactory results, and as these quali- 
ties, in such combination, are found only in the dead oil 
of coal tar, it is customary to specify that the creosote 
must be the product of bituminous coal tar only. This ex- 
cludes creosote made from wood tar or from petroleum 
tar. 

The timber to be treated is first dried (or rather, has 
the moisture driven out of the cells.— Ed.) in retorts by 
steam applied either directly or to a bath of creosote in 
which the timber is immersed. When thoroughly dried, 
creosote is injected by pressure. 

During this process the timber is first thoroughly steri- 
lized and desiccated by heat, and immediately afterward 
sealed externally by creosote. All albuminous ingredients 
of the sap are coagulated by heat and the liquid or vola- 
tile tar acids and naphthalene. All germs are destroyed, 
and an external protection afforded through which fresh 
germs cannot penetrate. The superficial coat of heavier 
material affords efficient protection against external attack 
by the teredo, limnoria, etc. 

During injection a mechanical separation of the creosote 
takes place to some extent. The lighter and more fluid 
tar acids and naphthalene penetrate farthest, while the 
heavier portions, mostly the residuum above referred to, 
remain near the surface by filtration. Good practice re- 
quires that there should be sufficient ‘“‘black’’ penetration 
to prevent its being torn away, in the ordinary handling 
and shipment necessary, by timber hooks, etc. For piles 
this requires not less than 10 Ibs. of creosote per cu. ft. 
of timber, and for smaller timber proportionately more, so 
as to give the same superficial penetration. For important 
work it is better to allow 14 Ibs. per cu. ft. 
to insure success. But so long as there is a sufficient 
external coat to insure protection to the interior there 
seems to be no object in applying more. 

The increased demand for the heavier portions of creo- 
sote in the manutacture of artificial madder and for 
roofing pitch renders it difficult to obtain cheaply creosote 
having a sufficiency of residuum. This has ‘ed the author 
to make some experiments on mixing with a lighter creo- 
sote, a proper portion of asphalt, so as to supply the 
necessary heavy constituenis. The asphalt used for this 
purpose should be nearly solid at ordinary temperature, 
but not hard or brittle. When such asphalt and creosote 
are heated and stirred together, an intimate mixture re- 
sults. This does not separate on cooling, and the result- 
ing compound acts, as far as yet ascertained, in all re- 
spects as ordinary creosote, except that it is more fluid 
than either the original creosote or the original asphalt 
at the same temperature. Apparently a chemical combi- 
nation of some kind takes place, changing somewhat the 


-- 
physical properties of the original ingredients, | 
experience with this mixture is not yet sum-: 
extended to warrant fts recommendation for genera) 

The net cost of creosoting in San Francisco - 
properly designed plant, and at current rates for Ja} 
material, for injecting 10 Ibs. of creosote per cu. 
about $20 per 1,000 ft. B. M. The creosote costs 
13 cts. per gallon in San Francisco. It is manufa 
on a large scale in the eastern states, in England 
some extent on this coast. 

It is not to be supposed that any mode of timbe; 
servation now known will, under all circumstances 
long the life of timber indefinitely. It may be relied 
that burnettizing will extend the life of timber to a: 
double that which it would have if untreated, and ; 
creosoting properly done will preserve timber, und:; 
most unfavorable circumstances, for at least 25 
These conclusions are the results of a great many 
servations and records. 

In the matter of wood preservation the following ax 
may be regarded as well established: 

No process can be considered as genera!ly effective y 
affords superficial protecticn only; such treatment 
defend timber against external attack, but it provide, 
protection against internal decay. 

Unless preservative treatment is well done, using pr 
materials, it is a waste of time and money. As a | 
lary to this, no material should be used for wood pres 
vation v1til its suitability has been determined by ana 


sis, and no finished product accepted until after thorou 
inspection. 
errr 


A SMALL WATER FILTER BED AT CANTON, PA. 


By James P. Herdic. 

The water-works of Canton, Pa., were built ir 
1880 by Mr. Peter Herdic, of Williamsport, Pa 
and are now operated by the writer, as lessee. Th. 
main supply is from a mountain stream, the wate: 
being of fine quality and sufficient for the needs 

" of the town, except in very dry 
\ seasons. When it is necessary 
to supplement this source, water 


ney is drawn from Lake Nepahwin, 
\ Sy, in the hills at the opposite side 
“ aS, of the town. The lake has clean 
\, steep banks, and is fed from 
° NO ae 

i" \ Be ce et 





Fig.2.Section A-B. 
Figs. 1 and 2.—Plan and Section of Filter Bed at Canton, Pa. 


Jas. P, Herdic, Williamsport, Pa., Engineer 
and Builder. 


springs at the bettom. The water has a slightly 
dark green color and in the hottest summer 
months gives off a slight odor. A gravity filter 
has been constructed to remove the color and odor. 
The filter bed is located on the 6-in. supply 
main, 1% miles from and 50 ft. below the lake, 
where the main begins a rapid descent of about 
275 ft. in about 5,000 on its way to the town. 
The general character and dimensions of the fil- 
ter are shown by the plan, Fig. 1, and the section, 
Fig. 2. The area of the bed * 1,225 sq. ft., and 
the filtering material, as shown, is 4 ft. deep, in- 
cluding the loose stone at the bottom. The tile 
drains have flat stones laid over them, resting at 
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.ach side on the broken stone, this being designed 
to prevent the crushing of the pipes by the sand 
ind gravel above. 

Water is admitted at the top of the filter, an 
automatic float valve regulating the supply. The 
sow can be reversed for washing by shutting off 
che regular supply and opening the valve in the 
ower feed pipe and in the upper blow-off pipe. The 
ater may also be drained out of the filter by 
shutting off the supply to the town and opening 
the gate in the blow-off branch leading from the 
supply main. 

The filter was designed and built by the 
writer. The originals from which the illustrations 
were prepared were drawn by Mr. Frank Hinck- 
ley, of Williamsport. The population of Canton 
in 1890 was 1,398. 
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AN IMPROVED MOMENT TABLE. 
By W. C. Armstrong, C. E.* 


The accompanying table for computing moments 
and shears in bridge trusses from concentrated 
loads presents some new features which it is be- 
lieved reduce the arithmetical work to the least 
possible limit consistent with the desired accu- 






general moment table, which is that portion lying 
above and to the left of the load line. 

To explain the method of using the table we 
will assume a truss 154 ft. long divided into 7 
panels of 22 ft. each. It is required to find the 
maximum moment at each panel point and the 
maximum shear in each panel. Take a strip of 
paper long enough to lay out the span to a scale 
of 8 ft. to one inch. Cut one edge of the paper to 
a straight line. Place the strip upon the table 
with the straight edge just below the scale, and 
mark off each panel point of the truss, using the 
subdivided 10 ft. of the scale at the right for 
greater accuracy. Then mark each foot of the 
first 10 ft. to the left of the right abutment just 
the same as the scale. 

We will now describe, briefly as possible, the 
method of determining the positions of the load 
giving maximum moments and shears at different 
points of the span; referring the reader to Prof. 
Johnson’s “Theory and Practice,” or to the article 
in Engineering News mentioned above, for a 
more complete discussion. 

Place the strip of paper just below the base line 
AB, with the first panel point from the left under 
wheel 4, which is assumed to be the position for 
maximum moment at this point. The span then 































reaching a panel point, produces maximum shear 
in the panel ahead until 33 ft. of uniform train 
load comes upon the bridge; then wheel 4, upon 
reaching each succeeding panel point, produces 
maximum shear in the panel ahead. This is the 
criterion for maximum shear. , 

The dotted lines and letters indicating points 
on the table are only for the purpose of illustrat- 
ing this article and do not form a part of the 
table used in practice. No lines need be drawn. 
The straight edge of the strip of paper will serve 
the purpose of lines and give all that is required 
without mutilating the table. 

We found above that maximum moment was 
produced at the first panel point from the left 
when wheel 4 stood over this point. In the same 
way it may be found that maximum moment is 
produced at the second panel point when wheel 6 
stands over this point; and at the third panel 
point when wheel 11 stands over it. We also find, 
from the conditions for shear in this particular 
case stated above, that maximum shear occurs 
as follows: In the first panel at the left when 
wheel 4 stands over the first panel point; in the 
second and third panels when wheel 3 stands over 
the second and third panel points respectively; 
and in the fourth and fifth panels when wheel 2 
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AN IMPROVED MOMENT TABLE FOR COMPUTING BRIDGE S1RESSES. 


racy. These features, which are additional to the 
form of table in general use, are: (1) The load 
line; (2) the scale; (3) the table of total moments. 

The load line is the stepped line running diago- 
nally from the lower left hand to the upper right 
hand corner. It is used in determining the posi- 
tions of the load giving maximum moments and 
shears at different points of the truss. It is not 
claimed that the load line is, in itself, a new feat-~- 
ure; but it has never before been, to the writer’s 
knowledge, embodied in any form of the moment 
table. It was fully explained by Mr. Ward Bald- 
win, M. Am. Soc. C. E., in Engineering News of 
Sept. 28, 1889; and is also very completely dis- 
cussed in Prof, Johnson’s ‘“‘Theory and Practice of 
Modern Framed Structures.” 

The scale, shown at the bottom of the sheet, is 
one of the important features of this table. Its 
purpose is to eliminate the error due to the shrink- 
age of blue-print paper,—as blue-print copies of 
the table are generally used in practice. 

The table of total moments is the most essential 
labor-saving feature, It is that portion lying be- 
low and to the right of the load line; and con- 
sists of the tabulation of the sum of the moments 
in thousands of foot pounds of all the loads to the 
left about a point beginning under wheel 9 and 
advancing by intervals of one foot to a point 99 
ft. from the end of the uniform train load. This 
tabulation can be carried to any desired extent. 
The last quantity in the table (54,281) is the mo- 
ment of all the loads about a point 208 ft. to the 
right of wheel 1; and is probably carried far 
enough to accommodate a large majority of the 
cases in actual practice. Spans which exceed this 
limit can be calculated in the usual way from the 
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Designed by W. C. Armstrong, C. E. 


extends from L to R. Draw a line from L to P, 
where a vertical through R intersects the load 
line. This line cuts the vertical part of the load 
line under wheel 4, which indicates that the load 
is in the proper position for maximum moment at 
the first panel point. Had the line LP passed 
ABOVE this vertical part of the load line, then 
maximum moment would have been produced 
when some wheel to the right of wheel 4 stood 
over this panel point; and had it passed BELOW 
this vertical portion, then maximum moment 
would have been produced when some wheel to the 
left of wheel 4 stood over this point. This is the 
criterion for maximum moment. 

Now to find the positions of the load giving 
maximum shears, place the strip of paper on the 
table with the first panel point from the left un- 
der wheel 1. The span then extends from Ia to 
R,. Then from L,, through the points 1, 2 and 3, 
above A, representing wheel loads 1, 2 and 3 re- 
spectively, draw the lines InlS:, L,28, and 
L,38,, intersecting a vertical through R: at Si, 
S, and S,. From these points of intersection pro- 
ject horizontal lines to intersect the load line. 
The horizontal through S: cuts the vertical part 
of the load line under wheel 4; the horizontal 
through S, cuts the vertical part of the load line 
under wheel 13; and the horizontal through S, 
cuts the load line at a point 33 ft. from the end 
of the uniform train load. This indicates that as 
the train comes on to the bridge from the right, 
wheel 1, upon reaching a panel point, produces 
maximum shear in the panel just ahead until 
wheel 4 comes upon the bridge; after which wheel 
2, upon reaching a panel point, produces maxi- 
mum shear in the panel ahead until wheel 13 
comes upon the bridge; after this wheel 3, upon 


stands over the fourth and fifth panel points re- 
spectively. 7 

Having found the positions of the load giving 
all the maximum moments and shears, we pro- 
ceed to find the amount of the same. Place the 
strip of paper on the table with the first panel 
point from the left under wheel 4,—the position 
for maximum moment at this panel point. The 
right abutment then comes to a point 41 ft. from 
the end of the uniform train load. We then read 
directly from the Table of Total Moments, in the 
column headed ‘40,” and in the line indicated by 
the marginal figure 1, the moment of all the loads 
about the right abutment (29,689,000). The mo- 
ment of all the loads to the left about wheel 4 
(480,000) is also read directly from the table. 
Then we have for the moment at the first panel 
point, 

29,689,000 
ie — 480,000 = 3,761,300 ft. Ibs. 

Shifting the strip of paper so that the second 
panel point is under wheel 6,—the position for 
maximum moment at this point, we read the mo- 
ment of all the loads about the right abutment 
(26,825,000), and the moment of all the loads to 
the left about wheel 6 (1,640,000). Hence the mo- 
ment at the second panel point is 


26,825,000 x 2 
— 1,640,000 = 6,024,300 ft. Ibs. 





In the same way with wheel 11 over the third 
panel point we find the moment to be 


30,425,000 x 3 
; — 5,848,000 — 7,191,300 ft. Ibs. 


Now, for maximum shear in the first panel, we 
place the first panel point under wheel 4. Since 
this is the same position as for maximum moment 
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at the first panel point, we have the same moment 
about the right abutment (29,689,000), and the 
same moment for all the loads to the left about 
wheel 4 (480,000). Hence the shear is 
29,689,000 480,000 
——- — ————- ==_ 171,000 Ibs. 
154 22 

In the same manner, by placing wheel 3 over 
the second and third panel points and wheel 2 
over the fourth and fifth panel points respectively, 
we find the maximum shears in the other panels 
as follows: 





20,536,000 230,000 








Second panel, —————-- — —————- = 122,900 Ibs. 
14 22 
14,131,000 230,000 
Third panel, —————- — ————- = $1,300 Ibs. 
154 22 
7,668,000 80,000 
Fourth panel, —————-- — ————— = 46,200 Ibs. 
154 22 
4,064,000 80,000 
Fifth panel, — -_— == 22,800 Ibs. 
154 22 


It does not seem possible to devise simpler 
methods for calculating stresses from concen- 
trated loads. At any rate, the writer believes 
that the additions to the moment table herein de- 
scribed will to some considerable extent satisfy 
the demand for less laborious methods of calcula- 


tion. 
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TABLE OF WIND PRESSURES ADOPTED BY THE 
ENGLISH NAVY. 


The following table, taken from London “Engi- 
neering,” was prepared by Mr. J. T. Conor, En- 
gineer in Chief of the Portsmouth Dock-Yard 
and it gives the figures adopted by the Englisk 
Navy for the pressure of the wind due to various 
velocities. As the velocity table is in Englist 
knots, we have added a column of English miles. 


Table of Force of Wind. 


Force 
Nautical ——Velocity—, per sq. 
No. Name of wind, Knots. Miles. ft. in Ibs. 
| 1 1.15 0.0067 
1. DAE OF wcccccns 2 2.30 .027 
3 3.45 .060) 
2. Light wind ....... 4 4.60 -107 
5 5.75 167 
3. Light breeze ...... f 6 6.90 .240 
t 7 8.05 327 
4. Moderate breeze .. 8 9.20 -427 
9 10.35 540 
10 11.50 -667 
1l 12.65 807 
fh. Fresh breeze ......4 12 13.80 -960 
| 13 14.95 1.13 
| 14 16.10 1.31 
f 15 17.25 1.50 
| 16 18.40 1.71 
6. Strong breeze ..... : 17 19.55 1.93 
18 20.70 2.16 
19 21.85 2.41 
20 23.00 2.67 
7. Moderate gale ..... 22 25.30 3.23 
24 27.60 3.84 
26 29.90 4.51 
8. Fresh gale ....... 28 32.20 5.23 
30 34.50 6.00 
82 36.80 6.83 
9. Strong gale ....... 34 39.10 7.71 
36 41.10 8.64 
10. Heavy gale ....... 38 43.70 9.63 
40 46.00 10.7 
26; DAR: oe vince tens, 45 51.75 13.5 
50 57.50 16.7 
60 69.00 24.0 
70 80.50 82.7 
12, Hurricane ......... 80 92.00 42.7 
90 103.50 54.0 
100 115.00 66.7 


This table seems to be based on the old one first 
published by Smeaton in 1759. It is far from be- 
ing correct as expressing the relation between the 
velocity and the force of wind, as was shown in 
our issues of July 5, 1890, and Feb. 9, 1893. 
Smeaton’s table corresponds to the formula P = 
0.005 V*, in which P is the pressure per square 
foot, and V the velocity in miles per hour. Modern 
experiments have shown that the coefficient 0.005 
is probably much foo high, the results obtained 
generally varying between 0.003 and 0.005, and as 
low as 0.0014 has been obtained. 
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REPORT OF THE PASSAIC VALLEY SEWERAGE 
COMMISSION. 


A dry summer in 1895, with attendant low 
water in the Passaic River, directed attention in 
an irresistible manner to the gross pollution of 
the stream by the sewage of a number of rapidly 
growing cities. The local communities affected, 
largely through their Boards of Health and in 
co-or eration with the State Board of Health, 
met in convention, discussed the situation and 
took action which finally resulted in a thorough 


investigation of the pollution of the Passaic River 
and the means by which it may be obviated. 

Acting under a legislative statute, Gov. Griggs, 
of New Jersey, in April, 1896, appointed as an 
investigating commission, Messrs. Wm. T. Hunt, 
of the Newark “Call;” Herman C. H. Herold, M. 
D., President of the Newark Board of Health, 
and Elias J Marsh, M. D., of Paterson. The com- 
mission engaged Mr. Alphonse Fteley, M. Am. 
Soc. C. E., of New York city, as Consulting En- 
gineer, and Chas. E. A. Jacobson, of Newark, as 
Resident Engineer. The latter died Feb. 10, 1897, 
soon after completing his report. 

The commission found the upper Passaic River, 
or that portion above Paterson, in a very fair con- 
dition, but in need of conservation in the future. 
The Lower Passaic, from the Great Falls at Pater- 
son to Newark Bay, is grossly polluted, receiving 
already some 70,000,000 gallons of sewage per day 
from Paterson, Passaic, Orange, Newark, East Or- 
ange, Bloomfield, Montclair, Harrison, Kearney, 
Kast Newark and part of Rutherford, Asaremedy, 
a trunk sewer is proposed to extend from Pater- 
son to a pumping station near Newark Bay, a 


‘ distance of 23.64 miles, with an intermediate 


The yearly operating expenses are estjn 
$125,000 in 1900 and $300,000 in 1930. 
tidal chambers should become necessa: 
on, their estimated cost of construction | 
000 in 1915 and $1,350,000 in 1930. I¢ this 
of disposal should become inadequate, a: 
sion across Staten Island to the outer Ne 
Harbor is recommended. The dilution of 
at the proposed outlet is estimated at 31) 
in 1900 and 100 times in 1930; the vo) 
water in the bay displaced by each tid 
placed at 12,500,000,000 gallons. 

The purification of the sewage both at ; 
stations and at a central station is discuss. 
tide water disposal is considered by the en: 
and commissioners as far more desirable. 

The commission recommends the passag, 
general act authorizing the governor to a 
at his discretion, Pollution Commissioners ¢ 
stream in the state, whenever duly aut} 
commisisoners shall have reported the p. 
of such stream a nuisance or a menace to } 
The commissioners would have power to 
and enforce rules against the further 
lution of the stream under its charge. 
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MASONRY ARCH AT ENTRANCE TO THE CAMPUS OF CORNELL UNIVERSITY. 
H. N. Ogden, Engineer. 


pumping station just above the northerly city 
limits of Newark. The outfall from the lower 
station to the bay would be 1.9 miles long, making 
a total length of 25.54 miles. The sewer would be 
equivalent in size to a 3-ft. circular brick conduit 
at its upper end, and a 10-ft. at its mouth, the 
fall being 2% ft. per mile, except for two short 
stretches near the Paterson and Passaic Falls, 
where the grade would be 3.77 and 1.88 ft. per 
1,000, or 19.9 and 9.93 ft. per mile, respectively. 
The three branch sewers contemplated aggregate 
9.02 miles in length. 

The area to be provided for, not all of which 
is now provided with sewers, had a population of 
246,503 in 1880, 353,043 in 1890 and 436,423, by 
the state census of 1895. The works are designed 
to serve the communities until 1930, when it is 
estimated that the population will be 1,458,000. 
Provision is made only for sewage proper, al- 
though the greater part of the existing sewers 
in the territory covered are on the combined 
plan. An allowance of 150 gallons of sewage per 
capita is made, which would give 75,000,000 gal- 
lons in 1900 and 218,700,000 in 1930. 

The estimated cost of works for the disposal of 
220,000,000 gallons per day is $6,500,000, in- 
cluding land. This is for the discharge of crude 
sewage into tide water, with a lift of 16 ft. at the 
intermediate and of 21 ft. at the main pumping 
station. None of the sewage of Newark, Orange 
and several smaller communities, . aggregating 
275,000 of the 435,000 population in 1895, would 
be pumped at the upper station, but all of it would 
be lifted at the lower one. 


construct intercepting sewers and disposal works 
including purification plants, to remedy existing 
pollutién. The expenses incurred by the commis 

sion would be borne by the communities benefited 
The act is made general because special legislatio: 
is prohibited by the constitution of New Jerse) 
but in framing it the Passaic commission doubtles- 
had in mind the needs of other stream valleys 0! 
the state. To be of the greatest use to other se: 

tions the act needs either amendment or a su) 
plementary act, as is shown in our editorial co! 
umns. The appropriation at the disposal of this 
commission was $10,000 and it kept within that 
limit. 
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BRICK ARCH WITH STONE FACING AT THE ENTRANCE 
TO CORNELL UNIVERSITY CAMPUS. 


During the past summer improvements on a 
large scale have been made at the entrance to the 
Cornell University campus. These changes have 
included the removal of a bank of 8,000 cu. yds. of 
Sand and gravel, the building of a retaining wal! 
30 ft. high, and in other ways smoothing and ex- 
tending the approaches to this incomparably pic- 
turesque campus. Besides the other work men- 
tioned, there has been built in place of an old cast 
iron bridge, a brick arch, spanning a deep ravine 
which separates the University grounds from the 
city proper. The design and direction of the work 
was placed in charge of Mr. H. N. Ogden, an in- 
structor in the College of Civil Engineering. 

The arch, a view of which is given, has a 
clear span of 63 ft., a rise of 38 ft., a thickness of 
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-ch ring of 30 ins., and a width over all of 33 ft. 
. thickness of the arch ring is less than is 
‘ed for by Trautwine’s rule, and is the same 

ickness as in the Filbert St. arches under the 

onnsylvania R. R., in Philadelphia (50 ft. span 
od 7 ft. rise). The foundations on each side are 

wrried down to the solid rock, on the south side 4 

lower than on the north, and there is a grade 

n the string courses of 2 ft. in the length of the 

bridge. The shale was soft enough to be readily 
ut or chiselled into the steps required for the 
oundation and the masonry backing, this last 

proportioned by Trautwine’s rule. The extrados 
the brick arch and the top of the backing were 

ell plastered with a cement coat and then with a 
half-inch layer of Sicilian asphalt, of which two 
barrels were used. 

The falsework was designed and built by the 
contractors of 2x 6-in. plank, spiked or bolted to- 
vether into 4x 6-in. timbers, spaced 6 ft. apart in 
both directions. These struts, the longest 60 ft. 
in length, were built up from the bottom of the 
zorge, braced and tied to each other and to the 
rock for rigidity. The upper ends were capped by 
| x 6-in. pieces, running parallel to the axis of the 
arch, and directly under the arch ribs, which 
were supported on wedges at each strut. The arch 
ribs were of 2x 12-in. plank spliced together at 
the ends, the curve being made in separate pieces, 
spiked on the edge. The ribs were spaced 18 ins., 
c, to e., resting on the tops of the struts and were 
cut into enough to get a bearing on the sill piece. 
The lagging was l-in. hemlock boards. The 
wedges were 2-in, wide, of pine, and tapered 1 on 
10 in the 15-ins, of their length, and a pair were 
placed at the top of every strut. They served their 
purpose admirably, and no difficulty was expe- 
rienced in driving or tightening them as was found 
necessary. 

In the construction, the arch was built from 
both sides as far up as the haunches, and then, 
the wedges above loosening a little, a load of 
about 8,600 brick was placed on the crown of the 
falsework. A true center for the outside of the 
lagging had been found, and the curvature was 
continually tested with a tape fixed at the center, 
and any deviation from the true circular are was 
immediately corrected. After the crown had been 
loaded, it was thought best to carry the arch ring 
across in partia] thickness, and an 8-in. ring was 
carried up from both sides and joined. No further 
deviation was noticed, and when, three months 
afterwards, the centers were struck, beginning at 
the bottom on each side, no settlement was per- 
ceptible, though the arch was followed at three 
points, carefully, with an engineer’s level. The 
bond was the ordinary English bond with headers 
every five courses tying together the separate 
rings. The difference in length of two rings was 
so little that no trouble was found, and by tooth- 
ing across at different points, so that no header 
course went entirely through the arch ring at one 
place. A bond was obtained without using special 
brick or having recourse to any special devices. 
The arch ring was faced with limestone from the 
vicinity alternately setting 20 and 30 ins. into the 
brick ring. The spandrel walls, also of limstone, 
were 4 ft. thick at the springing line and 2 ft. 
thick at the crown, in both cases carried up 
straight to the road surface, 5 ft. above the ring. 
Strap iron, 2x 14x 5 ins. was set into the spandrel 
walls, every 3 ft., and carried back into the brick- 
work to bind the different kinds of masonry to- 
gether. The contractors estimate that about 30,- 
000 ft. of lumber were used in the falsework, and 
that there were about 103,000 brick in the ring. 
The brick were hard burned building brick, sam- 
ples tested averaging over 5,000 lbs, per square inch 
before crushing. The contract price for the work 
was $6,260, including, besides the arch proper, a 
macadam roadway and a cement sidewalk, 8 ft. 
wide, as well as the removal of the old bridge and 
all clearing and digging. Other bids received for 
the same work, including one for a concrete arch, 
ranged from $8,000 to $15,000, the difference in 
cost apparently lying in the use of a different 
stone, and in larger unit prices for the class of 
work furnished. 

The rough stone work used is in admirable keep- 

ing w:th the natural beauty of the gorge, and the 

whole improvement in its detail and good taste is 
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due to the care and generosity of W. H. Sage, 
the Chairman of the Committee on Grounds. 
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THE SUBMARINE CABLE between New York and 
Hayti, opened to business last December by the Commer- 
cial Cable Co., is about 1,500 miles long. The cable rate 
from New York to Hayti is $1.50 per word, and for $1.70 
pér word Venezuela may be reached. From Hayti there 
is direct cable connection with the island of Martinique 
and Parramaribo, Cayenne and Para on the South Ameri- 
can coast, and all the smaller islands forming the eastern 
boundary of the Carribean Sea are linked together and 
with Demerara by cable. Another cable goes from Hayti 
to Curacao and to Caracas, in Venezuela; but to reach 
Jamaica and Colon the line passes first from Hayti to 
Cuba. 
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THE TELEGRAPH BUSINESS OF THE WESTERN 
Union Telegraph Company, says the ‘“‘U. 8S. Statistical 
Abstract” for 1896, has increased as follows in the last 
30 years: 


1866. 1876. 1886. 1896. 
Miles of line 37,380 73,532 151,832 189,918 
Miles of wire 75,686 183,832 489,607 826,929 
No. of offices 2,27 7,072 15,142 21.725 


18,729,567 43,289,807 58,760,442 
$10,084,983 $16,298,688 $22,612,736 
6,635,473 12,378,783 16,714,756 


Mess’gs sent 
Receipts 

Expenses ... 
Average toll 


per mess. 50.9 cts. 31.3 cts. 30.9 cts. 
Average cost 
per mess. 33.5 cts. 23.4 cts. 24 cts. 


The sudden increased mileage after 1880 was princi- 
pally due to the fact that in 1881 the Western Union 
Telegraph Company absorbed by purchase the lines of 
the American Union and the Atlantic & Pacific com- 
panies, with an aggregate of nearly 21,000 miles of line. 
The capital stock of the Western Union Telegraph Com- 
pany is $100,000,000. The New York Mutual Telegraph 
Company, established in 1881, has about 8,000 miles of 
line, 60,000 miles of wire and 1,200 offices, with a capital 
stock of $2,500,000. This line is now leased and oper- 
ated by the Western Union Company at a rental of 6% 
on the stock. There are some other, but minor operating 
telepraph companies, 
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THE CONCENTRATION OF NEW JERSEY IRON 
ores at the works of Mr. Thos. A. Edison, at Ogden 
Mine, N. J., according to a statement made by Mr. E. 
Gybbon Spilsbury in his recent address as retiring presi- 
dent of the American Institute of American Mining En- 
gineers, is a remarkable success from a mechanical point 
of view, but its commercial success is rendered doubiful 
for the present by the very low price of other ores which 
require no concentration. We quote the following ex- 
tract from Mr. Spilsbury’s address 

I cannot well leave the subject without calling to your 
attention the remarkable work in mining, crushing, con- 
centrating and finally briquetting of magnetic iron ore 
which is being carried on at the Ogden mine in New Jer- 
sey by Thomas Edison. As a theoretical development and 
improvement of the very highest type these works of his 
stand out unique, but it has not yet been demonstrated in 
regular practice that the enormous outlay such a complete 
plant cails for (the present plant at Edison being reported 
as involving already an expenditure of $1,500,000) would 
be warranted except in very exceptional cases. The ex- 
periments so far carried out on some 30,000 tons of rock 
have demonstrated the fact that an ore averaging not 
over 30% iron can be quarried or mined, transporved by 
rail % mile to the mill, there crushed, sized and re- 
crushed to a fine powder, the magnetic iron separated 
from the non-magnetic gangue, the concentrates mixed 
with a binder, then pressed into briquettes, furnace dried 
and loaded on cars for less than 6 cts. per unit of the 
iron contents of the briquettes. Even under the present 
conditions of low prices, if resulting concentrates were 
low enough in phosphorus to bring them within the Bes- 
semer limits the operation could be carried on to finan- 
cial success, but unfortunately such is not the case, and 
therefore until the price of foundry pig shall advance to 
a figure at which it will be profitable to purchase a 68% 
iron ore at cts. a unit it is not probable that the Edi- 
son works can be run continuously at a profit. It stands, 
nevertheless, a monument of perseverance in original re- 
search which certainly deserves our admiration. 


oe 

“THE MINERAL RESOURCES OF THE UNITED 
States for 1895," says Director Charles D. Walcott, of 
the U. S. Geological Survey, must be obtained from Con- 
gressmen, who have a limited number for distribution. 
This is in accordance with an act of Congress of March 2, 
1895, providing that “hereafter the mineral resources of 
the United States shall be issued as a part of the report 
of the Director of the Geological Survey.” Director Wal- 
cott has issued a card to this effect to answer the numer- 
ous enquiries for this valuable document. 

incisions 

THE COST AND LIFE OF PAVEMENTS in Wolver- 
hampton, England, is made the subject of a late report by 
the Borough Engineer. Granite blocks with Portland 
cement concrete base, 6 ins. thick, cost $3 per sq. yd. and 
have a probable life of 30 years. Australian hard wood 
blocks, set on the same base, cost $4.50 per sq. yd. and 
have a life of 18 years, and creosoted deal blocks on the 
same base cost $3 per sq. yd. and have a life of 12 years. 
Natural rock asphalt pavement, 2 ins. thick, on a 6-in. 
Portland cement concrete base, can be laid for $3.24 per 
sq. yd., with a calculated life of 15 years. The total ex- 
penditures upon these pavements, for 30 years, for main- 





159 






















































tenance, cleaning and watering, is fixed as follows: Com- 
mon area, 7,292 sq. yds.; granite, $45,000; Australian 
hard wood, $87,210; creosoted deal, $73,800; natural rock 
asphalt, $65,175. 


- - 

A SAND BOX, for holding sand to be used for sprink- 
ling steep grades on asphalt-paved streets when they be 
come slippery in wet and frosty weather, has been de 


signed by Mr. E. P. North, M. Am. Soc. C. E., Water 
Purveyor of New York city. It is of a plain but neat de 
sign, 50 in. high, 20 in. long and 10 in. wide, with a 
semi-cylinderical cover. It may be made of cast iron 4 


in. thick or steel %& in. thick. The boxes are to be painted 
inside and out with one coat of red lead and tWo coats 
of dark green. Fifty of these boxes have been ordered. 


~~ - 


IMPROVEMENTS TO THE RESERVOIR AND PIPE 


system of the Philadelphia water-works are recommended 
by a special committee of the select council of that city. 
The improvements proposed include more storage capa 


city; the connection of all reservoirs, so that those on the 
lower levels may be suplied by gravity from those above; 
an additional force main between the Queen Lane pumping 
station and reservoir, to make available two additional! 
pumping engines; large mains on Broad and Market Sts. 
The total storage capacity of the reservoirs, as designed 
is 1,418,000,000, but defects in the Fairmount, Queen 
Lane and New Roxborough reservoirs rendered on!|, 
1,143,000,000 galls. available Jan. 12, 1807, with repairs 
begun to make available the whole capacity. The storag: 
was considerably less during the greater part of the 
year. Lack of storage is a serious matter, owing to the 
large amount of mud and coal dust carried at times. The 
maximum daily pumpage in 1806, as shown by plunger 
displacement, was 287,000,000 galls., or one-fourth the 
total storage capacity in January, ISY¥7. Some sections of 
the city have virtually direct pumpage, the reservoir 
capacity being too small to afford sedimentation. 
> 

A SELF-PROPELLED, OR HORSELESS, STEAM 
fire-engine, of the Armstrong type is being built by the 
Manchester, N. H., Locomotive Works for the city of Bos- 
ton. This engine is designed especially for fighting’ fire + 
in tall office buildings. It is known as a ‘‘double extra 
first size self-propeller.’" Its dimensions are: Height 10 
ft.; length over all, 16 ft. 6 ins.; width, 7 ft. 3 ins. The 
weight, equipped for service, is 17,000 Ibs. The heaviest 
engine for three horses weighs 10,000 lbs. The new engine 
will be able to travel on a level street at a speed of i 
miles an hour, and to climb any ordinary grade. 

insets ialtapainnescit 

THE DANGEROUS NATURE OF WATER-GAS, as com- 
pared with coal gas, which was a live question 15 or 20 
years ago, when the gas companies in the large cities 
began to change their systems of manufacture from the 
old retort system to the Lowe water-gas system, is now 
under discussion in Boston, and majority and minority re- 
ports on the subject have been submitted to the legisia- 
ture by the committeee on manufactures. It appears 
that the number of deaths in the city of Boston, resulting 
from the inhalation of gas, has greatly increased in recent 
years, the figures being as follows: 1893, 23; 1894, 26; 
1895, 22; 1896, 43. The consumption of gas has increased 
over 43% in three years, notwithstanding the great in- 
crease in the use of electric light. The majority report 
says that this increase in gas consumption is due to the 
decrease in its price, consequent upon the reduction in 
cost made by the use of the water-gas process; that the 
increase is chiefly in the tenement house districts and 
among the poorer classes, and that the increase in the 
number of deaths is due to the increased use of gas, and 
that in almost every case the fatal result was due to 
suicide, drunkenness, carelessness or ignorance. The 
minority report says that the increase in the number of 
deaths is due to the substitution of water gas for coal 
gas; that it was a mistake in 1890 to allow the manufac- 
ture of water gas, which mistake it was easier then to 
make than it is now to remedy. The minority of the 
committee, believing that prohibition of the manufacture 
of water gas is now a practical impossibility, suggests 
the passage of an act to compel the operation of the ex- 
isting coal gas plants in Boston, and the mixing of the 
coal gas with the water gas, so as to reduce the car- 
bonic oxide in the mixture to below 16%, and to probibit 
the distribution of gas containing a higher percentage 
of carbonic oxide. The minority also submits an order 
requiring the board of gas and electric light commis- 
sioners to furnish certain statistical information con- 
cerning the manufacture and distribution of coal and 
water gas, the number of accidents from each, and its \ 
opinion as to what feasible method or procedure may be 
expected to result in a diminution of the fatalities by 
gas in Boston. 











— —— 


THE BREAKING OF GLASS WATER GAGES is one of 
the troubles in the boiler room which has become more 
frequent with the use of higher steam pressure. The 
Manchester Steam Users’ Association says in regard to 
them: 

They should be fitted with guards, so as to protect the 
gttendante in case the sages should burst when they are 
being tested, as too often attendants have been strdck 
in the eye and thereby their sight destroyed. These 
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guards should be made of toughened glass, and the glaas 
plates should be tested by being laid horizontally on a 
couple of supports and having a wooden ball droppéd 
upon them. Further, the edges should be perfectly 
smooth, as rough edges are apt to lead to fractures. It 
may be of service to the members to state that the Jena 
glass tube is found to give very satisfactory results, and 
those who have adopted these glasses speak very highly of 
them, the number of burst tubes being very materially 
reduced. One point adopted in the manufacture of these 
glasses as well as of some others, though very simple. 
is worthy of comment. The ends, instead of ing cut 
and ground, which leaves the edges somewhat ’ 
are melted and finished off smooth. 
> 


PACKING GOODS FOR EXPORT seems to be an art 
yet to be learned by American manufacturers. A late 
news item tells how two American makers of track sup- 
plies lost a prospective South American market by re- 
fusing to pack track-bolts and spikes so that they could be 
carried on mules. An English maker supplied the special 
packages demanded and secured a trade which has a pros- 
pect of growing. 


exnnensemeetuoes oun 


CORTECINE is a new deck covering for warships lately 
adopted by the British Admiralty as a substitute for the 
2 to 3%-in, layer of fir or teak formerly placed over the 
steel deck plates. This cortecine is not fully described, 
but it is a special composition usually laid on a thin 
layer of cement. Its advantages are lightness, less space 
occupied and less lability than wood to leak in hot cli- 


mates, 
niin 


CELLULOSE, BACKED AND FACED BY THIN 
steel plate, is suggested as a new kind of armor. The 
makers of cellulose claim that this maverial, besides its 
water tight qualities, has great resisting power against 
projectiles. Naval experts admit that it has some re- 
sistance, and also say that a shot ‘‘wobbles” in passing 
through it and may be stopped by thin armor. But a shell 
exploding in the cellulose would probably displace it en- 
tirely, spring the back-armor and admit water. 

cindadlicsteaieiianie 

BIDS FOR 8,100 TONS OF ARMOR PLATE will be 
shortly called for by the Secretary of the Navy, at a maxi- 
mum price of $300 per ton. This armor is for the three 
new battleships, and is to be of the same quality and 
subjected to the same tests as the armor for the ‘‘Kear- 
sarge’ and ‘‘Kentucky,’’ which cost $572 per ton. 

- aa 

THE LARGEST SPECTROSCOPE in the world has just 
been completed by Mr. John A. Brashear, of Allegheny, 
Pa,, the well-known astronomical instrument maker. It 
was made for the private research laboratory of Dr. Hans 
Hauswaldt, a wealthy scientist of Magdeburg, Germany. 
The instrument contains a concave diffraction grating 
with 110,000 lines per inch, made on the famous ruling 
machine of Prof. Henry A. Rowland, of the Johns Hop- 


kins University. 
on 


A SURVEYING CAMERA, styled the Bridges-Lee in- 
strument, is being introduced by Mr. J. Hicks, of Hatton 
Garden, London, England. It resembles an ordinary cam- 
era, baving a brass-bound box with rapid rectilinear lens 
and double backs and the usual ground-glass screen. 
The camera body turns on a horizontal plate having a 
graduated rim, over which slides a vernier attached to 
the camera for reading horizontal angles. A clamping 
screw fixes the camera body to the bottom plate, which 
plate is mounted on a tripod-head provided with levelling 
screws. On top of the camera box is fixed a rotating 
level and a telescope mounted on a horizontal arm, and 
fitted with a rack adjustment and a scale permitting 
vertical angles to be taken. This telescope has a vertical 
wire which bisects the picture seen on the ground-glass 
screen, and is co-planar with a second vertical wire inside 
the camera. This wire casts a shadow, which is clearly 
discernible on the sensitive plate or film when developed, 
and thus marks the center line of the picture. Behind 
this wire is a compass mounted on a rack inside the 
camera, by means of which when a photograph is to be 
taken, it can be moved back until it just fails to touch the 
plate. The graduation of the compass card is carried out 
on a vertical strip of translucent material, through 
which the light passes to the plate, thus photographing 
thereon the compass bearing. A horizontal fibre is also 
placed inside the body of the camera, similarly to the 
vertical one which, when the instrument has been prop- 
erly levelled, indicates the true horizon. 





THE FIRST PATENT FOR ELECTRICAL GENERAT- 
ing apparatus other than batteries ever granted by 
the United States was on an apparatus for killing whales 
by electricity. It was numbered 8,843 and was issued 
March 30, 1852, to two inventors named Sonnenburg and 
Rechten. 


- - - — 


MECHANICAL FLIGHT hay at last been accomplished, 
according to the annual report of Prof. Samuel Langley, 
Director of the Smithsonian Institution. On May 16, last, 
a mechanism built chiefly of steel, and driven by a steam 
engine made two flights of over half a mile. Since that 
time the length of flight has been nearly doubled. In 
each case there was no support from gas, and the ma- 
chine was a thousand or more times heavier than the 
air it displaced. The results of the first of these experi- 
ments have been communicated by Dr. Alexander Gra- 


ham Bell, who witnessed them, to the Academy of France. 

Prof. Langley thinks that in the accomplishmentof these 

results, which have been done under charge of the 

Smithsonian Institution, it has made a contribution to 

the utilities of the world which will be memorable. 
eda. 

A TEXTILE SCHOOL has been established in Lowell, 
Mass. The city appropriated $25,000 for its support, and 
the manufacturing concerns of the place contributed $60,- 
000 in machinery and other facilities. The equipment is 
said to compare favorably with that of similar schools 
in England and on the Continent, where they have been 
maintained for a number of years, and are constantly 
growing in number. It is stated that the completion of 
Southern mills in the production of ordinary grades of 
cotton goods has led the Lowell manufacturers to turn 
their attention to the finer grades, which have hitherto 
generally been imported from Europe, where the textile 


schools have been of great aid in training skilled work- 
men, designers, etc. 








APPLICATION GENERALE de la Nomographic au Calcul 
des Profils de Remblai et Deblai, avec une instruction 
pratique pour la construction et le mode d’emploi 
des abaques a points isoplethes. Par Maurice d’Ocagne 
Ingenieur des Ponts et Chaussees, Professeur a |’Ecole 
des Ponts et Chaussees, Repetiteur a 1l’Ecole Poly- 
technique. Paris, Yve. Ch. Dunod et P. Yicq, Editeurs, 


49 Quai des Grands-Augustins. 8vo.; pamphlet; pp. 
80; with diagrams. 


Nomography is the art of writing, or of inditing laws; 
and in this work the author seeks to lay down a common 
law applying to all calculations for obtaining the areas 
and contents of excavations and embankments, founded 
upon the graphical method. He also discusses the simp- 
lest methods of thus.obtaining the results sought for, 
and he gives practical examples which will permit the 
use of the method by those who do not care to enter into 
the somewhat complex mathematical discussion presented. 
The problems he seeks to solve are those expressed in 
the following terms: Each profile is characterized by the 
two variable elements of the slope upon the axis of the 
cut or fill and the transverse declivity of the natural 
ground. With these elements given, the student is to 
construct one or more “abaques,’’ or graduated scales, 
from which may be immediately read the areas of the 
cut or fill, the length of the slope, etc. For this purpose 
he describes the construction and use of six scales, in- 
tended for finding the cuts and fills under varying con- 
ditions; but for this detail and the principles upon which 
the method is founded those interested must be referred 
to the pamphlet itself. 


THE ARGENTAURUM PAPERS. NO. 1.—Some Remarks 
Concerning Gravitation. Addressed to the Smithson- 
ian Institution, the Academie des Sciences, the Royal 
Society and all other Learned Bodies. By Stephen H. 
Emmens, Member of the American Institute of Min- 
ing Engineers, etc., etc. Plain Citizen Publishing 
$2." No. 1 Broadway, New York. 8vo.; cloth; pp. 149. 


This book is, among other things, a criticism of the 
Newtonian theory of gravitation. Its title serves as a 
reminder that its author claims to have discovered a 
process for transforming silver to gold, and is perhaps a 
hint that this is the thin end of the wedge by which the 
rationale of his process is to be demonstrated to the scien- 
tific world. In an “envoy” to the book he betrays a 
strong desire to have his theories discussed by the en- 
gineering and scientific journals. Our contemporary, 
“Science,” took him at his word and published a criti- 
cism of the book in its issue of Feb. 19. Mr. Emmens’ 
reply to this review was, according to a letter which he 
has sent to this journal, instruction to his attorneys to 
begin ah action against Prof. R. S. Woodward, of Colum- 
bia University, New York, and Prof. J. McK. Cattell, 
chief editor of ‘“‘Science.”” He also sent to every other 
member of the editorial committee in charge of “‘Science’’ 
a letter, which closes as follows: 

I therefore ask you to inform me whether you dis- 
claim responsibility for the Woodward-Cattell affront. to 
Science. Should you not send me any disclaimer, I shall 
of course know that you approve of the malicious publi- 
cation and are prepared to encounter my demand for re- 
dress in a court of law. 

According to newspaper reports, Mr. Emmens places 
his damages at $50,000 in his suit against Prof. Wood- 
ward. 

We freely confess that we have no strong desire to 
critically review the book of so belligerent an author. 
Emmensite is altogether too dangerous an explosive for 
us to handle in these columns, and we shall therefore 
repress our strong desire to set forth to our readers the 
faults and fallacies of Mr. Emmens’ book. 


ENGINEERING CHEMISTRY.—A Manual of Quantita- 
tive Chemical Analysis for the Use of Students, Chem- 
ists and Engineers. By Thomas B. Stillman, M. Sc., 
Ph. D., Professor of Analytical Chemistry in the Ste- 
vens Institute of Technology. Chemical Publishing 
geet Pa. 8vo.; cloth; pp. 523; 154 illustrations. 


The author of this work has for many years been in 
charge of the department of analytical chemistry in a 
school of mechanical engineering, and has, therefore, had 
excellent opportunities to select from the vast field of 
chemical research those portions which are most useful 





10, 
to the engineer. An extensive knowledge of ani 
chemistry and some familiarity with actual] che; “< 
oratory practice is now considered an importa; a 
an engineer’s education. The following list o: = 
selected from the preface and contents wil! giv a 
of how many points of contact there are bet the 


fields of work of the engineer and the chemist: | 
nace Practice, Testing of Iron and Steel and o/ Me- 
tallic Alloys, Railroad Laboratory Practice, W: 4p. 
alysis and Purification, Boiler Scale, Heating of 
Fuels, Gas Analysis and Valuation, Lubricatio: Il. 
lumination, Cement, Clay, Brick, Building Ston¢ er 
Paint. = 

The method of treatment adopted by the author 
main that of the student’s chemical laboratory, 


exact directions are laid down for the separation m4 
termination of the several chemical elements. 1} rk 
presupposes some knowledge of chemistry on thc t of 
the student and even some experience in chemical 1... \py. 
lation. Eleven elementary exercises, such as the | -ter. 
mination of iron in iron wire, of copper in cop; sy). 
phate, and the like are given in the beginning of th» }.oox 
and it is recommended that every student perform ‘hese 
exercises under proper supervision, and then s ict 
course of study, such as: iron and steel chemistry, rajj. 
road laboratory practice; the chemical technology of els 
etc. Some of the principal subjects which are esp ially 
well treated are: coal and coke analysis; analysis of iron 


ores; analysis of water for scale-forming ingredients; 
chemical and physical examination of Portland cement; 
analysis of chimney gases; physical tests af building 
stones; alloys; examination of lubricating oils. This last 
subject is treated with especial care, 60 pages of the book 
being devoted to it. The style of the author is very clear, 
the typography and illustrations are good, and we take 
pleasure in commending the book as a whole to engineers 
and to the chemists who have to solve problems raised by 
engineers. 


THE MECHANICAL ENGINEERING OF POWER 
PLANTS.—By Frederic Remsen Hutton, E. M. Ph. 
D., Professor of Mechanical Engineering in the Schoo! 
of Engineering of Columbia University. New York, 
John ee Sons; London, Chapman & Hall, Ltd.: 
8vo.; pp. ; 512 illustrations. 


The work here presented is altogether an admirable 
one in its scope and method of treatment; but we regret 
that the author has not chosen a title which would more 
clearly express its real subject, such, for instance, as 
“The Mechanism of Steam-Power Plants.”’ It contains 
nothing about water wheels, wind or tide-mills, or elec- 
tric generators, so that the word power-plant as here used 
is too comprehensive. The term ‘“‘mechanical engineer- 
ing” also is generally taken as inclusive of all the theo- 
retical principles and mathematical calculations which en- 
ter into the design of a plant, and all these the author 
purposely excludes from his work. In his preface he 
says: 

This book is not intended to be a complete treatise 
upon the power plant, but solely — that department 
which for the time being may be called ‘‘the mechanical 
engineering’ of the power plaat as distinguished from 
the ‘dynamical engineering” of the power plant, which 
would rightly and properly form a second and further 
department of the subject. 

In regard to this we would say that a complete treatise 
on power plants would be mechanical engineering and 
nothing else, that “dynamical engineering’’ is a rarely 
used and entirely unnecessary term, exactly synonymous 
with ‘‘mechanical engineering,”’ or that branch of engi- 
neering which deals with motive power or with forces in 
motion, as distinguished from what might be called ‘‘stat- 
ical engineering,’’ commonly called “‘civil engineering.’ 
We have not hitherto known it to be used to designate a 
branch of mechanical engineering. A ‘Treatise on Power 
Plants” might be divided into two parts: 1, Description 
of the plant and its equipment and functions; 2, theory 
and design of the equipment and of the plant as a whole. 
The first of these parts is what Prof. Hutton’s book in- 
cludes. The author’s idea, and it seems to be an excellent 
one, is that the student in beginning his studies of steam 
engines, boilers and their accessories should follow the 
natural method of exercising his observing powers 0» 
actual examples of apparatus, and become familiar wit! 
the power house from its practical side and ‘‘with the 
solutions which experience and good judgment have pro- 
posed for problems of this sort.” He would leave the 
theoretical study of steam engineering to follow the study 
of its,practice. In furtherance of this idea the author in 
this volume has avoided both theory and mathematics, 
and has discussed the power plant from the standpoint 
of an accurate observer and questioner about details and 
their uses. The work is copiously illustrated with numer- 
ous examples of different types of engines, boilers, feed 
water heaters, condensers, etc., and together with de- 
scriptions gives statements of the advantages and disad- 
vantages of different types. Some of the disadvantages 
stated may be considered too strong by the makers of 
the several types, but on the whole they will be recog- 
nized by engineers as eminently fair and judicious. An 
appendix gives numerous references to other works in 
which questions of design are treated. We heartily com- 
mend the work as the best we have seen covering its 
particular field, and one that be found useful by en- 
gineers of power plants as as by students. 








